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under de rd Arne 7M 
or computed, and becauſe” e * 
* 


can be meaſur'd and computed is a concre 
diſtrete Quantity, that is to lay; 2 
diſcontinued ; it follows that the Obje& of Mathemarticy Y \ 
Quantity or finite Magnitude, ſuch as is capable ef increnſe 
by Addition or Multiplication, and of decreaſe by . 
traction or Diviſion 3 and the Quantity that bas a-ſenfible 
extenſion, call d Dimenſion, as 2 Line, Surface T7, Solla, on 
alſo Time, Motion and Weicht. a. 84 the © of '& 
metry ; But the ſame Quantity that bas file emer 

fion, ſuch as Number, whole CY are "only \magi- _ 8 
nary, ard not to be perceiy d but by Thought, is 78 
je& of Arithmetic. 
 _» Theſe two Parts, Arithmetic 2nd 22 which con- 

Kitute what is comthonly call'd+ Simple Mathematics, \ and 
—_ m_ calls the two Wings of a Mathematician, do mu- 

each other, and are the foundation, of the 
Parts ry Mathematics, commonly call'd Miz 4 Mathenis: 
tics, ſuch as Aſtronomy, Optics, Mechanics, &c. which, are nao, 
other than Phyſical Knowledge explain'd by the Principles of 
Arithmetic and Geometry. 

Tho! ye 4 Mathematics 22 iZance nee only of Gare 
tity; yet they do not conſider it olutely ang in it ſelf, 
bat only the relation it way have to another 3 itude of 
the ſame kind, by comparing together theſe two bomoges = 
neal 3 ih order to the finding out os bidden 
[Truthy and aſtetwards to — it, * reaſons _ 


INT RODU UCTION 4 


ded on other Tru which are naturally known to 
body, and are Re . call'd Common Notions of the is 
f 


| 15 5 30 ich there are three ſorts, , Vito D 


and Poftulates. | 

ET INITION'S irs the cxiiications of funk 
an terms which concern a Propoſition, towards the ap 

of it plain and clear, and for ayoiding all manner of 
culties and obje&ions, in the demonſtration. 
AXIOMS, or Maxin, are imple and gener a, has 
ſitions, the knowledge whereof is fo evident mh it felf | 
nobody can deny them without contradicting their 
ſence — reaſon; ſo that every ratienal Man is dug © to 
allow of them, there being no n 
natural light of the Mind, As when it is ſaid, that from - 
one Ft to another ne but one right * 
POSTULATES are ; of Gta Þ 
the performance whereof is ſo eaſy in dr, that no Man 
of ſenſe and judgment can be ignorant of it, or will conteſt 
it, As, apon 4 Plane to deſcribe 4 Circle with a Compaſs. 
They are call'd Poſftulates or Demands, becauſe its requir'd 
and expected that every Man ſhou'd "acknowledge them to 
de naturally grab to all, and ſo eaſy that thete is no 


bowed ny Wee to teach them, or to be obliged to de- 
monſtrate t | 


Theſe three ſorts of Principles being granted, the Ma- 
thematicians uſe them for the Demonſtration of ſuch Pro- 
poſitions as they advance, which are of two ſorts, to wit, 
the principal Propoſitions, which are either Problems or The- 
orems: And the lefs principal Propoſitions; which are either 
Corollaries or Lemmas, which when they have been demonſtra- 
__ in their turn conduce to the Proof of other Propolitians 


CY on them. 

ROBLEM is a Queſtion which propaſes Guse 
hits bs be done, and teaches how to do it, and to con» 
Kru it by the preceding Price. re . ſome Pra- 
Qice commonly neceffary to the Demonſtrati Fo 
| Leh the C 8 of a SA Circle, There are foreral 


"which. will be here explain'd, after 
hi own * this word Given means. % 


r ohio” wind Given, the Mathematicians underſtand 
fomething whoſe Ma Poſition, or Species. or 


Proportion is known 3 5 ther when iN 


2 
its ſaid to be given in Magnitude; and its Poſition is 
known its ſaid to be given 13 1 : Bar when its Mag- 


nitude and Poſition are known tis in Mag» 
made N " Thais Gig Gd . | 
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8 5 Circle i ie an el 
tu t is only imagin 
{WM only the tude of its i ny gi 
E when its Species is known, its ſaid to be given. in 
3 and when the Relation of two Quantities is known, 
L aro then ſaid to be given-in Proportion, K. / 
tere are Problems which are call'd 0rdinate e 
nate, Determinate and Indeterminate, Simple, Plane 
lid, that is to ſay, more than Solid. 


As Ordinate Problem is that which can. be 1 but only 5; 4 


one way, As to make the Circumference of a Circle paſs 
le three given Points; there being but one only Cir 
whole circumference can paſs thro three given Points. 

An Inordinate 'Problem is that which can be done an infinite 
5 to deſcribe the Circumfereme of 4 . 
2 er evident that thro' 


determin'd number of Solutions ; as to divide 4 given Line 
Into altos what perts, this Problem having but one Solution; 


_ which has but two 91 to 1 
Hr 


roblem, is that SN; is 
rent Solutions, ſo that 50 
Pi reſolution of the Problem; 
. When it is in Geometry, ant be taken at pleaſure, with 
in a certain extent call'd the Geometric Place, which may 
be , Line, —_ or a Solid; and then it i is ſaid that 
the Problem is a Plate or Locus, which: is call'd Simple Place, 
oe Lots ad lee redtam, when the Point which reſolves 
the Problem is in a right Line: Plane Place, or Locus ad 
Eircalum, when that Point is found in the cireumference of 
& Circle: Solid Place, when the ſame Point is found in the 
 citcumference of a Conic Section, other than the Cirdte, as 
of à Parabola, an Hyperbola,. or of. an Elipſis, e. 
A Simple, or Linear Problem, is ſuch as may be 
d Geometrically od the interſection of two right Lines, 
It is evident that ſuch a Problem is 8 becauſe it can 
— wo Solution, fince two right Lines will cut one 
Problim is ſuch as may be reſoly'd Geowetrically, 
the circumferences of two Circles, or 


x 
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one certain 3. 1. 


the circumference of a Circle and 4 
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F 
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right Line. It is evident that ſach! à Problem can harr 
but two Solutions becauſe two circumferences of a Cirele, 
or a right Line and the circumference of a Circle, can cut 
each other but in two Points only. 5 


A Solid Problem is that which may be reſolv'd by the. 


| interſe&ion of two Conic Sections, other than two Circles. 
It is evident that ſuch a Problem can have at moſt hut 


mY 


four Solutions; becauſe two Conic Sections cannot inter- 


ſiect in more than four Points. 


4 Sur ſelid Problem is that which nb reſoly*d G 


metrically, without making uſe of ſome Curve Line of a 
* er kind than Conic Sections. it is evident that ſuch 
| roblem is capable of more than four Solutions, becauſe - 
0 Curve Line of a higher kind than Coric Sections may be 


cut by another Curve Line in above four Points. 43 


A Problem that is extremely eaſie and almoſt ſell.evi- | 
dent, and which ſerves to feſblve more difficalt ones, 0 
- Gal'd à Porima, from the-Greek word Porimos which 

'Nifies a thing eaſy to be comprehended; and which 


the way to things of a more difficult. ny; as 2 "I 


given Line to cut off a leſs given Line. 15 


A Problem Which is poſſible, but which has not ever 


been reſoly*d, becauſe of its ſeeming difficulty, is call'd an 
Apore; as is/now (by ſome) the Squaring the Circle. Nes 
Archinedes the Sg Lak of the Parabola was an Apore. 
By this word rature or Squaring is meant, in ts 
Mathematics, the 5 of reducing into a right lined Fi- 
are a Curve lined Figure, that is to ſay, a. Figure bounded 
by Curve Lines, becauſe all right hned bBigures may be 
626% educ'd into Squares. Thus the 'ſquaring the Parados 
le is the way of finding a right lined Figure equal to'a 


Parabola; and the Syuaring the Circle is the manner of a 


fer ing a " right lined Figure equal to a given Circle. 
"A THEOREM is a determinate Propoſition bin 


f the Nature and Properties of a thing, ſhewing how to 

pd out an hidden Truth; ans to deduce it from its proper 
inciples. Of which ſort is this / Propoſition, which lays 

down, that when the two Sides of a Triangle are equal, the 


two Angles at the Baſe are alſo equal," * 10 
A” Theorem which is diſcover'd in any Locus 


found, is call'd a Poriſma; ſo that when; either by the anci>. 


ent or modern Analyſic, the conſtruction of any local Prob- 
Tem is found out, and à general Theorem drawn from the 
conſtruction of that Lotus, ſuch a Theorem is call d 4 iPo- 
riſma. A Poriſma therefore is no other than à Corollary 
deliver'd like a Theorem that is diſcover d in a Locus, With, 


its conſfructiom and demegitration, ſerving, ſayß Pappmys T 
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the? conſtruRtion - moſt l and difficult 


lems. | * 85 0 WM 
The word: Poriſma->comes from the Greek Poriſo which ; 
according to Proclas ſignifies to eſtabliſh,» and- conclude from | 2 
what has been done and demonſtrated, which made him 
deſine 'a'Poriſma ta: be a Theorem drawn! occaſionally from 
- ther: Theorem done and: demonſtrateeddl. 
| 'A*CORO.LLART:is a neceſſary and evident Truth, that 
0 is to ſay a conſequence evidentiy drawn from what has been 
5 done or demonſtrated. As if from, a preceding Theorem, 
| we learnt thatzbe'zwo Angles of a Triailgle are equal, when 3. l. 
the two oppoſite: Sides: are equal, it is concluded that the three, 
Agles of an equilateral Triangle are equal. 

A LEMMA is a Propoſition put where it is to ſerve for. 
the Demonſtration of a Theorem, or Reſolution of a Problem; 

ir is commonly put before the Demonſtration: of the Theorem: 
to the end its Demonſtration ſhou'd be leſs perplex d; or 

beſore the reſolution of 2 Problem, to tender it the ſhorter, 
and therefore tis that Fuclid in his Elements teaches how 
1% draw an equilaterat” Triangle, before he ſhews how from r. 1. 

a Point given to draw a right Line egual to one given, and 2. 1 
that he always demonſtrates a Theorem before its inverſe, 

' which in another Place we have call'd a . Reciprocal Theorem. 
Among the leſs principal Propoſitions, we may likewiſe 
put the Scholium, which ſhall | be explaind after we bave 
ſhewn what Demonſtration means, together with its diffe- 
rent kinds. „Acer TE TEST OS... Ou YL 1 4 12 
DEMONSTRATION is one or many Syllogiſms, 
or ſucceſſive reaſe ning; drawn ' one. from another, which 
dearly and in vincibly demonſtrate a Propoſition, that is to 

ſay, which convince the mind; of the truth or falſity, - of - 
the poſſibility or impoſſibility of a Propoſuion 3 and with» | 
out Demonſtration there is always reaſon to doubt of any . +: 
Propoſition, unleſs it be a | Principle," becauſe it frequently 
happens that a Propoſition is falſe, When it ſeems true to 
the Senſes, and even ta the Mind, hich is often impos'd 
2 ay the Senſes, when it has not ſufficiently examin'd 
EEMINE ach t ee #4 N 
heſe Reaſoningt are founded on the three ſorts of Prin- 
ciplesi before mention d, in properly applying them to each 
other, that is to ſay, in applying one truth to another 
truth, and from theſe two truths concluding a third; and 
thus by continuiag ta deduce truths from truths, by a pro- 
per and orderly uſe not only of Definitions, Axioms ar d 
Demands; already granted, but likewiſe of Theorems; Prob, 
lane, Lemmas, and Corollaries, till we arrive at the laſt 
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2 
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Truth, call'd the Concluſion, becauſe) it concludes and fully 9 


| INTRODUCTION 


Iz truth ropos d to be — re? rEN 
here Ig 
two moſt confiderable are thoſe which we. call P 


Aﬀermative, or Direft;; and Negative, or Impoſhble, or 


ive, Affirmative, or Dire# Demunſtration is 

wich we and evident Prepoſitions, drawn 

ini each other, does at laſt diſcover 

ron for, and concludes with what it pretended to 

4 monſtrate, ſa that it forces the Reaſon to conſent to 

1. 1. a truth. Of which lor ig chan in Prop. 1. N. 1. of 
„ clid's Elements, and many others. N 

A Negative, Impoſſible, or Iadireũ Demonſtration is that 

demonſtrates a truth by ſome abſurdity which 

follows, if the propolition advanc'd and conteſted 

p be true. pn] thro ro dementia, has 

7 17 which has two Angles 0 two e 

a that 74 part wou'd — to its whole, if 8 
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not 
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3 two Sides * were greater than the other, from whence he 

BW concludes. they muſt he equal. 

1 Bach of theſe two wa s of Demonſiration equally con · 

3 vince the Mind, hy irs it to enſent to the Truth : 
. for tis 
clear than 
us'd but 

nh ng hen > 


— 
A D = as i — the | 
Ripn of a Problem, or on the Demonſtration of 4 
rem. As if after having found the Reſqlution pf a 
. 
might have a er way by 

— wg encral Reſolution : Or if after having 
demonſtrated . Theorem by Syntheſis, it be remark'd that 
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truth of 


the truth ſought for, and obliges it to aſſent thereto: So. 
that whoſoever ſhall conſider with attention the conſt 


laſt truth, of which before he was in doubt, pr abſolutdly 


ies 
is a neceſſary c 
t 


renaſonings where the other ended. ave” an cpample 

— Syntheſis and Analyſis in Theor, 3. Part 3. Chap. 1. of 

Analyſa when it is us d in Geometry, ad the Ancients 
did, confiſts more in the judgment and in the application 


it, and 
diſcoveries 


6 indeed impoſſible to argue by any other way more in- 
4 geniouſly, methodically, profoundly or learnedly, and 
>; — — nd familiar, and the Mind ee 
a lar, a 10d can be 
« ply'd with nothing of ſo. help in the diſcoverica 
cc of truth, becauſe they its labour, and dextrouſly 
« fave by) _ it and render it —_— 
46 its enquiries, commodi a 
8 out all the parts „ —4 
« cination, they renew and ſpare the Memory as much as 
486 » in a word, they rule and perfectly guide the 
6 *** 
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1. wy Senſes, that they leave it an e exert” 


Wea. and 3 in its ſearch after — he 
i cape its penetration; and the j 
44 or chearneſs is ſoging does - 9 diſcover 
«the ſnorteſt way to the truths it ſeeks; aſter, . or the 
Mediums that are wanting to arrive at it, when —— 
4 beyond its reach. 80 
Teh > bas > ge reaſ#ns have made me of opinion | 
t er Algebra is at preſent more eſteem d and more 
vated than ever, it wou'd not be amiſs, before any 
her thing, for the ſake of beginners, to add a Compendi- 
um of this noble Science, at leaſt as much as we have need 
on in Euglid's Elements, and elſewhere, to ſoſten the De- 
monſtrations which ſeem more difficult by any other way 
than by the Analyſia of Geometricians; and to add laſtly 
5 ee nos gg which we ſhall * hs 
and upon Paper, and with a Stic 
Chord or Chain upon the Ground, by Ia Pe eaſy Pray P 
Qices, without any Demonſtrations, ing their band 
in who never us d ſuch. Inſtruments, — to diſpoſe them 
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hk LGEBRA is "More Sala est 1 1 

A deavour to reſolve any poſſible Problem in the + "> 
Mathematics, which is done by the means 8 

ſort of literal Arithmetic, which for what reaſon” 8 
calld Spetions Algebra, becauſe its 8 prone 

the ſpecies or forms of things, oy | the b | "1 
- of the Alphabet, which * b 1 ro th the 
mory ies imagioation of thoſe hs app to 
this noble Science: For without that, all tho 
ſerve to diſcover the truth ſought + * be * in 3 
the Mind, which requires'a' Irnagiation, and can > 
not be done without great labour to the | 

© Theſe Letters 8 each in particular either Lines or 
Numbers, accordi the Problem is 1 touching 
Geometry, or Af. 14 3 and' beit ind together, 9 4 

ent Planes, Solids. and higher re a 

amber ; for if there are two Letters together, 6. ron 
1 2 Rectangle, whoſe two dimenſions ate 4 

the Letters 4, h namely one fide. by the Letter 4, and 

other ſide by r rg b, oy 

multiplied” together, they produce the P Ad 
if chere ars two" like Letters 2s 48, this Plate a, 
will be a "Square, whole be is 4, which is call'd Square 
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Beal ones, REY. to. 575 1 one Quantity cannot. 
augment another Quantity, of a ifferent kind, when it is 
added 8 it, nor diminiſh it, when it is ſubſtracted from 
it z is. follows, that thoſe which are to de adde together, 
to det homogeneal, that is to ſay,. of the ſame kind; 
| hey they are * the fame kind, let their Serben, 
De „and the ſame Letters, and the ſame Ex. 
P. e and When they are of diy ers kinds they 
ä =, added by the Sign +, becauſe, me, as well 35; 
La does not make different kinds." This | wilt 
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that by the Addirion I'S co of the ſowe 
king, there one only Quantity is found, which conſequent. 
ly is: allo a Mononiez and by the additian of ſeveral 
titzes of different kinda, a Polynome is form d, which we will 
call-Binoine, when it is dompos d of two Monomes, which | 
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| \ Ie often ha ntity is red 16 
be e FA each a Guns N e 
die, the Jeſs wulf be Gabſrated from the te as 
jaſt now taught, and the Sign muſt. be prefix'd to 
remainder, to ſhew that, that remainder proceeds from -j 
ſubſtraction of a greater Quantity from a leſs, and conſe- 
quently is a ive N Thus ſubiraing; 5 4 from 
32, the remai ba in 8 ** Tobb from 
..2bb,. the remainder wi — a others. 
* repreſent the d of ohe Qu Ne ahi 
Quantity of a different kind, without know Sing Wo af 

the greater; as if we cannot tell to which 

ities the Sign, — ought to be — hos they bel 
be Join'd by this , which fgoifics' Difference. 8 
the difference of theſe two Quantities 24, 3b, 5 2490 
ar. 35.24, and the . TO 2 245 1 5 
e or 4b 28. e 
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You ny ue Aras this Perpendicular CE, by n at 
the tziven PBC, with a Graphometer, . | 
wiſc, an Angle of go degrees, as will be taught in Prob. 9. You 
may do the ſame thing upon with a ProtraQtor, or with 
e or otherwik, at win bello taughyin Prob. 79. 
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ſhall be towands ens of the two ends. f n Lidge” AB, 3 
you muſt extend in towards the: other 9 ne Bb. 
the Line AB in ſome pnint, as D, h ice "oh * "3g 
in ta equnl. pants ati he Point Bj you e 5 
half EC, or ED, from B, until ward given Line Bp ITS 

in ons . as B, thro' which you may draw. the 128 Fig $52.1 
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with a. Cord, if you: work 
Compaſs is you you ies the — 2 — 
which cut each other at the Point H. ' thro! e 
thro' the given Point C, draw the —— © 
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of the ſum 421, of rhe 9478 AB, AC, above the ſquare 
BC, by the double 28 of the baſe AB, you will baye 9 
fathoms for the diſtance from the point H of the Perpendi- 


A to E, ard you.draw the right ling CH, ie will be tha 
Perperdicular fought, PO ny Rr EM 
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* u RO. the given Point c to FE a Line calle | 
N to the given Line AB; from the Point D taken at f 
of | Fo in the Line AB, thro the point C deſcribe the Arc 

- - __,_ CE, and from the Point C thro! che 5 point D, the Arc 50 | | 
55 wa * to the preceding CE, and you have the Point F, | 
1 Which, ard t given point C, draw the Right Line CF, 
1 Fi whic wile pool to che: iren Lin AB. 
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the given Line AB, and from the Point D, taken at plea- 
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of the, Compaſs, the Arc LM: Laſtly, thro' tlie given Point 
C draw the Right Line CF, touching the Arc LM, which 
Vin de the parallel requir'd. When it is to be perform'd 
| on the Ground, dd as is taught in Proy. 1. J. 1. of 'Exclif's 
k Elements. | We ſhew i in Prop. 34. l. 1. the ſame Elements, — 
<p TO oth, how open Piper ee 
given Line thro' @ given Point 1 and in Prop. 21. . 
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PROBLEM wi. 
* tot the Circanference of a Circle into nu. be” 


Athematiians divide he n of a Cirde 
into 360 equal parts, which they call Degrees; each 
3 Degree into 60 equal parts call'd Minuter; each Minute into 
= _ - 60 other equal parte, which they call Seconds 3 arid fo on. 

—_ f I have Fa an the number 360 for the Circle, and the 
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will be known alſo... Wherefore if it is propos d o 4%. = 
meaſure the angle VAX, apply che Protrafhor. upon this A 
e; ſo that its Centre may lyse upon the angular point. 
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and the Inſtrument remaining ſo fit, rechort G 
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2 may alſo, by. means of the. preceding Table, make 
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- from A to V., and there plant à Stake, to which ti 
Cord 28 ſeet e inches long, ſuch as you ind the 
of an angle of 1 preceding Table: 
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other Cord equal to the line A, chat is to ſay, 30 feet, 
long; leſtly, join the two ends of theſe two Cords, tied 
* | be e by extending. them ſo that. each fide /be 
fully firetch'd out, and plant a Stake where the two ends, 
being join d together, meet upon the Ground, as in zZ; 
bnd then the imaginary line AZ, will malte with the pro- 
. pos d line AV, which is often nd other NN 2 
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Centre on one of the two Lines pf Chords, the diſtance' of 
the Chord correſpondent to the number of 
n ying the length of this Chord 
Lines of Chords, on both ſides from 60 to 
— the Seo will be found open as is requit d 
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PROBLEM: X. Die Ta 
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F 


At ger Pint of « Ho tn nal teh . 
an Angle given. 


A” the Ao. given * 4s; 0 Fig 8. 
angle equal to the given angle C; deſcribe from this 

| anglc O, with any opening of the Compass, the are DE, 

with the ſame opening, from the given point A deſcribe 
arc FG, equal to the firſt DE, and you will have the 
point G, thro' which, and the given point A, - draw the 
right live Ach, which will make the angle han, equal 
to the given angle C. 


Inv a ibs Ca, you ma by. "7 I 
meaſure how many 22 the propos d a | 
and by Prob. g. make at the given point A,t BAH, 3» 
of as many degrees as is the angle C; for thus 'two * 
8 e reſolv'd. * 5 
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Plate 1. ag e om xe nin 
* . Trang wile equi vt pong 
two arts are drawn with an opening 
to the given line AB. | 


Wotlk in the ſams manner when 3 8 
wo 


- the Ground, to witz by tying to the two ends A, B, t 


Cords of ene and the ſame length, and deſcribe by their | 


© means two ares; or if theſe two arcs cannot conveniently 
be deſcrib'd,, join the ends of theſe two Cords equally 
Sd out, and you —_— TT 


PROBLEM xu. . 
To nale « Patallelogram with two * Lines, 


F 10 O make a n with the two given Lives 
AB, AC, chat is to ſay, a 8 5 2a breadth 
qual to the given line AB, and lengtli to the given line 
make with theſe two given lines AB, AC, any angle 
Bare bar BAC; from the extremity B, with the interval 
AC, deſcribe an art, and another from the extremity 
C, with the interval AB, cutting the firſt im the point D, 
from whence draw to the two points B; GC, the right lines 
"CD, BD, and then. vou have the * 


1 


- "Tis almoſt. in the ins manner that you m 
on the Ground, when the length and the 5 Far 
two lines AB, AC is given, namely by tying to the point 


C a Cord equal to the breadth AB, and to the point B 


another Cord equal to the length AC, ind by joining 0. 


e er 


PROBLEM XIII. 
m make 4 nun en a I. 


Plate 2. ) make a Tris with the three given fines AB, Ac. 
Dig. 11. © A, che 5 

ee from the extremity. A of the firſt 
3 + 
' 1 w * q 
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the two ends of theſe two Cords equally kretch's 
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of the firſt given line AB, a Cord equal to the ſecond AC, 


third AD, then join IS 
E e 0ul, . een . 


Bra: > ad] 'the arc BC, and from the extremity B, 


fn . N 

ö n 

Wo , * 
* 


e 99 r wy FC; 8 K. 1 2 9 
| . 5 by * Te dl Hachette: N ve 6 3 
paſſes,” deſcribe an ure, and another om the other extre- fe 
mity B. w n AD che Compaſſesz; „ + 3 
and thro* the interſecting point E of theſe two arcs, draw ; > ll 
er ce Came exeremitics f, By the right line A 
the Triangle ABE will be chat requir'd, / 8 : 3 


C 


and to the other extremity B. another Cord equal to the 
the ends of thoſe wo Cords 
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22 the ien line AB, for cncmall — 4 1 
eſcrids from the extremity A thro' the Fe, 


thro the other extremity A, the arc AD equal to the are 
err and from the 

e Extremities A, B thro! the points C, D, draw thein- | 
defiits lines ACE, BDF, which will terminate in R and F, 
by aue peng op each from tho to de n 8, By „„ 
n bigneſs, but the ſame on the o ?kc d! 


line ; laſtly, draw thro? the pond ys _ ; 
divifion, lines parallel to each other, and i 
the given line AB into five equal parts, an was requir F 4d 
If you will uſe IEEE eee f 
line AB on the Lise of ef 4 Ene on bod j q 
which is diviſible 5 lince it is te divide the ling * : 
inte 5 equal parts, as from 200 to 200, dhe th pare { 
8 and the Seffor remaining thus open, taks : | 
of rhe lane Line of f pea parts the diſtance from 40 to 'v | 
ith. part of the en line A8. - 
1. I. 1. of - Extlid's' Elements; mother 
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: Plate * 
Fig: 13. 


„which ought to be drawn thro 

the line AB, from C into F, and 
the of divifion that are oppoſite and equally 
diſtant from the line BC, by as many right lines, which 
be parallel to each other, and to the line BCG, and 
ivide the Parallelogram BCEE into as many other 
Parallelograms, all whoſe Diagonals muſt be drawn - 
the fame way, which then will be parallel to each other. 
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which are found on parallel to the Vlate'2. 
L he Fig. 13, 
line EF to the next Diagonal; * Parallel 

+ 5, dere the ume Lins BB nd th fr D Diagonal, 
that is to ſay, between ä ints 6, 7 3 ſo of others. 8 
From whence it follo e line 8, 7, contains 27 
equal parts, the line ons Ream — 52, which repre» - 


ſent Feet, Fathoms, or any other meaſure you will. 


This thus made, is call'd Plain Scale, becauſe it is 


free t6 e divifons of what bigneſs you will, ſince its 


is not determined ; But when its length is 
as alſo. the number of its equal parts, it is call'd Forc'd Scale, 
which will not be found | Alt to make, to him who - 
underſtands the Conſtruction of the ing one; for if 


_the length AB is determined, and of a determinate num- 


ber of parts, as for example, of 100 Fathoms, becauſe this 
A 100 is 2 7 45 divide ct eh 41 
4 qua „ dt the points B, eac W 
repteſene 25 Fathoms ws becals this number > is 
diviſible by N divide the _ EF into 5 qual | 
of which will repreſent $ Fathoms, becau ividing Lo „ 
” bo the N ; wherefore to = athom, draw 
od * thro? extremity B > $ 8 
, in order to run over 5 equal parts of any bigneſs 
B to C, then the 4 . 
19 may won. lh inciple, make ſuch a Scale ſeveral 
as in Fig. 14, which is a Scale of 20 Aae 
in Fig. 15, where you have a Scale 
which may be taken for Fathoms, Feet, 


thres Figures. to comprehend them, and t ſhall ay 
no er them; except that if in By. 15, Je 0 
oh the line BC 6 3 each divi 
would be taken for a Fithors, and the fubdivifon fon had re- 
preſented Feet, becauſe a Fathom contains 6 Feet; ſe that 
— * 6, r have repreſented two . and; the 
preſented 5 Fathoms and 2 z and 
all xl Ig dr 0 Paton bo + We 
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\ PROBLEM XV. 


(73 lg don e aus fun * 


9 


Fast if you enter within the akceſſble Place, Cppols 
ABCDE, ' your beſt way is to take a foul draught 
of it on Paper any how, to ſet down the length in Feet, 
Fathoms, Oc, of 5 Side, which we will ſuppoſe of as 
many Fathoms as ſee mark d in the Figure, as alſo the 
Diagonals aD, BD, which you are at liberty to draw as 
you will, from one Angle to another, ſo that the given 
Plan be reduc'd into Triangles, which muſt be protracted 
one after another, by taking from a Scale as many equal 

as each line in'd. Fathoms on the Ground, for 

us the whole Figure will be reduc d into a ſmall com- 


pals upon Paper, and the Plan thereof laid down. 


'But to come to the Practice, draw on Paper the line 40 


| & 20 parts taken from the Scale, for the 20 Fathons of 


the Side AB; then from the point 3 wich = diſtance of 
25 parts, for the 25 Fathoms of the fide BD, of the Triangle 


Ab, deſeribe an Arc, and another from the point 4 with 
the diſtance of 27 parts, for the 27 Fathoms of the other 
fide AD, of the ſame Triangle ABD, and thro? the inter- 


ſe&ion d of theſe two-Arcs, draw from the two points 4, b, 


the right lines dd, Id, which will make with the firſt 4h, 


the Triangle abd, fimilar to the great one ABD, which in this 
Sed. And thus the two other Triangles 


ou hay ſe 
l fla to the great ns ABCDE. N 


1 the given Plan be bounded by ſome bre bY 


thoſe Curve4lins for right oves, when they differ but lit- 


tle; otherwiſe they — be reduc'd os lines inſenſidly 


differing from 9 ones, by drawing ſeveral little right 


lines that will nearly form the Figure, and reduce it into 
Triangles by drawing Diagonals, then will theſe Triangles 
be protracted, and conſequently the Fr * as way 


La now taught. 


- Secondly, if it be impoſſihle to f within the _ Bis 


3 ſo as to meaſure the Di as if the given plan 
ie indlded hene Wall, of i is be a Wood, Fenn 


as 
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I. the Mathematics,” „ 
place, or a Pond; meaſure this Plan from without, by ta- ute 34. 
ing as before the Sides with a Card or Chain, and the Fig. 1 . 1 
Angles with an Inſtrument, as was taught in Prob. 8. Then 
protract it on Paper, by taking its Sides off a Scale of qu! VE | 
Sor, or otherwiſe as was t in Prob, 9. And thus 2 
the two Figures, viz. the great on the Ground, and tze 42 
little on Paper, will, be ſimilar, becauſe of the equality of 
their Angles, and the propoition of their Sides. © 
Fe 


But ſince it is eaſy to miſtake; as well in taking the 
Angles on the Ground, as in laying them down upon Pa- 
per, and that a little error with reſpect of the Angles, oc- 
caſions à conſiderable difference; it js better to uſe the 
following method, which always ſucceeded well with-me, 
when I took a little care to produce the Sides in a right line. 


Leet us propoſe then the Plan ABCDE, which is acceff.- 
ble without, bar does. not hirder hut you may meaſure its 
der en we will ſuppoſe of as many Feet -as are 
mark d in the Figure; Preduce one of the Sides AB, to 
E, as much in a right line as is poſſible, ſo that BF be of 
a certain known length, more or leſs, according to the | = 
conveniency of the Ground, as for example 80 Feet. taki — 7 
rather Feet than Fathoms, becauſe the Sides of the Plan 7 
have been meaſur'din feet; then meaſure the line FC, and _ 
ſuppoſe it 70 Feet, which ought to be ſo done, betauſe this 
line makes with be other two BF, BC, the Triangle BEC, 
this being protraqted by the means of ſome-particular Scale. 
which may be ſupolied by the Sector, taking off the mean 
ſures on the why yo of equal parts on both ſides, the Sector * 
being mots or leſs open, as you would have the Figure on 

che Paper. to be great or ſmall, then you'lF have the poſi- 
tion of the Side BC, which cannot be done otherwiſe, with- 
out krawing the Angle ABC, where it is more difficult to 

ſuececd well. „ 7 


Produce in the ſame manner the Side BC to G, ſo that 

CG. be it any length, as 50 Feet, and in like manner 
meaſure the line-GD, which we will ſappoſe 40 Feet; this  \_ 
will give the poſition of the Side CD, without knowing 

the Angle / CD; and ſince there remains no more than the 

two Sides AF, DE, you may flop there, becauſe thar will 
ek to lay down this Plan on Paper, which is done 
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; 1wrRoDUCTION | 


Having drawn the line ah let it be 100 ne tes ſome 
Scale, repreſenting the 100 Feet of the great Side A B, and 
_having produc d lit to f, ſo that bf be 80 of the ſame ports, 
for the bo Feet of the line BE; from the point f; with the 

. diftance 70 parts, for the 70 Feet of the line FC, deſcribe 
an Arc, and another from the point b with the diſtanto 60 
parts, for the 60 Feet of the Side BC, and thro? the in- 


| terſe&ion c of theſe two Arcs, draw from the point ö the 


Side bc, which produce to g, ſo that cg be 50 parts, for 
the 50 Feet of the line CG, and deferibe as before an Arc 
Four the point 8 ith the diſtance 40 parts, for the 40 
of the line 65, „ and another from the point e with 
the diſtance 63 parts, for the 65 Feet of the Side CD, and 
thro? the Interſection d of theſe two Arcs draw from the 
point c the Side cd. Laſtly, deſcribe an Arc from the point 
d with the diſtance go parts, ſor the 90 Feet of the Side 
ON and another ow the point 4 with the diſtance 100 
for the 100 Feet of the laſt Side AD, and thro' the 
terſection 4 of theſe two Arcs, draw trom the two points 
RE, the two Sides 4e, de, and the little Figure abcde, will 
ſimilar to the great one ABC DER. * 755. 5: Chap. 2, 
Part 3. Geom. 


. 


* 


pr enen xn. 
To _- C naſe Plan. 


Ir de re AbCDR be inacceſſible — cannot 

meaſure the length of its ſides with a N much le(s 
produce them without, nor take its in ſuch-taſe you 
. muſt go quite round, deſcribing as you 80 roo Figure FGHI, 
as near to the place as may be, and as regular as 
ſo that the Angles of the given Plan, which are ſeen from 
one of the Angles of the circumſcrib'd Figure, may alſo-be 
Teen from another Angle of the ſame Figure, - ashers the 


Angle A is ſeen from the two Angles E, G, as well as the 
Angle B; the Angle C is ſeen from the two Angles G, H. 
and likewiſe from H. I, which alſo has in view the An- 
gleD; and SY» 4 E ſeen from e ene An- 
1 os. F Fl.” ** 
This being ger RAP with the Chain the ſides of 
72 Figure EGHI, and with an Inſtrument take the "_ 


Angles which are form'd ut the Nan, ” SBI 3 the 
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ND tbe Mathematics. 69 
ou need only deſcribe upon Paper a ſmall Figure, ſimilat to Plate 3. 4 
the great one/FGHT, and at Angles E, G, H, I, make Plate 18. 
other Angles equal to thoſe obſerv'd, by right lines repre - 
ſenting the viſual Rays, which will interſe@ each other in 
Points that repreſent the Angles of the given Plan ABCDE, 
which by this means is Protracted, and'reduc'd to a 
compaſs on Paper, by drawing right lines from the points 
of interſeion. The Figure it ſelf explains it ſufficiently, 
ſo that no more need be ſaid of it, N 


PROBLEM XVIII. 
7 Produce a Line that Þ too Sort. | 
H O' this Problem be naturally known, and Euclid 
takes it for a Principle, yet in practice, when the given 

Line is ſmall, it is difficult to, do it well by the application 

of the Ruler, becauſe if you fail ever ſo little in applying 

the Ruler upon a ſmall extent, you. ſenſibly deviate from 

the right line in an extent of a conſiderable, length; you muſt 

therefore have a point more remote from one of the two ͤðw 
ends of the given right line, than theſe two ends are from Ba 
each other, which ſhou'd be in a right line with theſe two . 
ſame extremities, in order to apply the Ruler . 


| thereto, 4 
that the given line may he produced with more erat | 


ds N — WY 5 
To ſind this paint, deſcribe from the extremity A of the rig. 19. 
given line AB, thro? the extremity B, the Arc CBD, ard. 
take at pleaſyre the two equal Arcs BD, deſcribe from 

the ends C, D, with the ſame opMhg of the Compass, 
two Arcs, whole point of interſection E, will be in a right | 
line. with the two extremities A, B, for that by applying 

the Ruler upon the two Points A, E, you may the more 

exactly produce the given line AB. | 


Tf the line AB is given upon the Ground, you may fx 
two Stakes upright at the ends A, B. and cauſe a third 
Stake to be- fix'd beyond gj, if you would produce the line 
AB on that fide to any confideratle diſtance, as in E, fo 
that by looking along the two Stakes Fx'd at A, B, you 
perceive the third Stake in E, for thus theſe three Stakes 
will be found in a right line, becauſe they will be in ore 
and the ſame viſual Ray, which is always a right line, at 
leaſt when it is not of * a lergth, 
| 8 3 ; 


You 


— 


pw; 


” + 22 5 When t 4 ert A 
* Wall . ja this caſe : And ; 


2, ypedimend, lil 4 * of 
1 | therefore at the point By let NE be drawn at right ba. oh "© - 
3 As, and of apy 4 ant draw from · its xa ity 1 
F 'thro' the two points A, E, taken at pleaſure in 2 
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8 is evident that for toindribean ultra Trang in. 

f 2 a given Circle, you need only ſet off its Radius ſix times on 
its Circumference,- and draw the | fides ff two to t 
points z and for to inſcribe. a ſquate therein, you need" 
draw thro? the Centre of the given 1 two 
perpendicular to cach other, ty: * N 3 

.- Circle into four __ parts, N Wo. +! ; _ 


, But to inſcribe therein a Pentagon oo this 8 + 
Rule, which is demonſtrable, Dram pleaſure thro - the > 1 
Centre A the Diameter BC, and raiſe fromthe C Centre "2 
A, the perpendicular Radu AD 3 divide the 4 AC 

os ly in two at the point B. and let BE be equal to 3 bþ 
h, ler DG be equal to DF, and effis:Cliord DG willbs 
4 the fide of the Pentagon infcrib'd in the Thele DG: Ob- 

3 F 
ſerib'd in the ſame Circle. 
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i the indefinite right lines Th, He EY. N be 999 
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hereof circular ing term d by the Seftion of a Cy- 15 
© Linder and — 5 which is not perpendicular ti the axis 
of the Cylinder, otherwiſe the Section would be a Circle: 
Or ei ſe by the ee of a right Cone and--a Plane, cut - 
* ting the two oppoſite ſides of the Cone, and not parallel to 
; e's Cine , therwile l ae 
2 1 0 | * 0 


Tie curve. line ACBD rop Se the N Wo 
ri that if from bw of any 
b, G. taken. upon the greateſt Diameter A B, and 
equally remote from the Centre E, which re wary gs 101 | 
be drawn to any point H, of the Cireumf 
PH, GH, aheir ſum FH Gli is equal to "the — 2 . 
2 AB, which is c '4 the Principot Axis; Sb 
laſſer Diameter CD; which is perpendicular g0 it being call'd 1 
_ the Leſe Axis; 55 0 point E, where theſe two Artes a [ 
. other, is call d the © Centre of the Lc. hh | / 5 


wt This curve line ACBD rot being circular, either in 
whole or in part, cannot be deſcrib'd Geometrical! 25 but 
| "#4 4 Boeing ſeveral points Geometrically, and Joining them 
EE b one continged curve line, which wi —_ 
; ànd this will be 3 the eaſier, the 
—_ pic there are found; 
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n Parabola \the,ſofion-pf. a_ Cons: ld phe 
rallel to one of the Sides of the Cone, that is to ſay, ' 
N ht line drawn from the Vertet of the Cone thro? 
| 2 point of the Circumſerence of its Baſe; which is a 
Circle. This Section or 282 is hounded by a. Curve 
Line call'd a Parabolica! Line, and generally a Conic Line, 
becauſe a Conic Line is the Section of a Plane and a Conit 
| Superſſcies, that is to ſay, the Surface of a Cone. It ig 
evident that this Parabolical Line is a Curve Line, and{j thr 
in its not unlike a Rope ſlack pull'd, or a heavy body, 
which being thrown obliquely into the Air, deſcends. __ 
much che ſame obliquity, deſcribing a Parabolical Line. 
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within the Line as many Parallels as af 2057 ym ſuch as 
EE, divided equally in two at the points B, by the right 
line AB, which in this caſe is call the Diameter of the 
Parabala, and the Axis, when it is perpendicular to theſe 
| Parallels, call'd Ordinates, with reſpe to the Diammter AB, 
which divide each of them equally in two; the Squares of 
all theſe Ordinates, are proportional to the: cor 
parts of the Diameter AB, taking them from the ertre - 
mity A, which is call'd the Vertex of the Parabola ; From 
whence may be drawn a Conſtruction of the 'Parabola, but 
it will not To ſo eaſy as that which is derived from the. 
property of its. Focus D, which is ſuch a point in the Axis 

AB, that if upon this Axis AB produc'd, you take the 
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Explain' 4 1 Dem OY 
and eaſy Method y with che 22 of the | © 5 
 Propolitions. | wh a 8 


of IT Ho e atiſe * 
_ Canrſe of - the-Mathematicks) is not explain alt - 
the Books 


| Exclid's ts, but only the: A 
ul. A cx firſt, the Eleventh, and Twelfth, (which wilt | 
be ſufficient for the underſtanding al} the reſt we ſhall 


here offer cfervards'; We. ſhall, notwithſtanding, fol- 
low Euclid Step by Step, without in the leaſt- recedinng J 
his Method of ſuppoſing but what las ben lj. 

re- bend, either laid down by way o Principle, or elſe deman- er 

ſtrated ; without changi 22 ing in his Method or +. A 
Conſtructions, wben they are at the ſame time both ge- — "A 
neral and eaſy, and desen upon ſome Propoſition ox Pro:: +: 3 
poſirions that have been before demonſtrated; that ſo we 


may giv e every Propoſition its juſt Value and Uſe, which i 
ve neg] to do, and that particularly when i 33 
lowing Euclid's Method the Solution had been more u=. _ 
niverſil. Thus (vs —— after Euclid has taught un 
to 8 4 Tri | Y 


any three Lines given, for a to 22. 17 
lg the . 25. 1. 
an Angie at am Pein a given Line, to an Angle give; 
this would be impertinent, and beſide the Author 45-1 | 
tion, as. well as contrary to the Order and Beauty of a. 
methodical Proceſs in theſe Sciences. To reſolve this laſt, 
Problem: without making uſe of the Precedent, is nei- 
ther ſo general nor Geometrical. However, to give the 
Reader as. little trouble 8 poſlible, abri Our +, | 
Work, we 2 imitate F. Tacquer, or Decholes, 28 
troubling rhe Reader * choſe Propoſitions we ſha 


_ think unneceſſary an ne dh or of 
1 Uſe to . thoſe that Blow : -W Y 5M 
alſo .endeavour to. illuſtrate the princi 6 
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I" UCLID treats in this Firſt Book, of Lines, of Angles 


and of Triangles, and other right-lin'd plane Fi- 


gures, and chiefly Parallelograms, ſhewing the 
Method of reducing any right-lin'd Plane into à Paralle- 


logram, in order afterwards to reduce it (or make it) in- 


to a Square, as he ſnews in his Second Book; at the end 


of which, he demonſtrates that celebrated Propoſition of 


yt hagoras, That in a right-angled Triangle, the Square of 


e greateſt of the Sides (commonly call'd the Baſe, or 


7 is equal to the Sum of the Squares of the 
' other two: which is the Foundation of Geometrical Ad- 


dition, and Subſtraction too, in the Caſe of adding or 
ſubſtracting of Planes; 7. e. whereby ſeveral Planes may 


be ſumm d up (viz; their Area's) into one, and conſe- 
quently one found equal to their Sum. 8 


DEFEINITIONs. 


* 


5 i 7 1 1 | ” I. We F: . | | 
A Mathematical Point 7s that which has no Parts (or at 


leaſt is what is confider'd as ſuch) and which of courſe is in- 
divifible'; and which conſequently has no other Exiſtence, than 


in the Underſtanding of thoſe that think of it. IT. 
3 finitiofl, a Mathematical Point may be diſtin- 

guiltfd from a Phyſical one, which may be perceiv'd by 

our Senſes, as having Parts. Vet notwithſtanding that, 


ve often uſe them promiſcuouſly, the one with the other, 


the ſcore we never conſider it (when we think of it 


u ſuch) as capable of being. ſubdivided: Thus When 


we hay a certain thing is exactly ſo many Feet long, we 


conſider the Yard or Foot as an whole (or undivided 


Quantity) and conſequently as an indiviſible Point, that 
is, as a Mathematical Point: But yet if beſifes the de- 
terminate Number of Feet, there ſhould happen to be 
ſome odd Inches, then the Inch would be confider'd as 


the Indiviſible (or Mathematical) Point, as being the 
leaſt Subdiviſion ; which, as ſuch, would be taken he 1 
f nh g \ ye ThED 4.4, s 7 * 


Phyſical Point. 
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bly. trace out any. Line (i 


r ; Ox, 


matter) ee char that is not a Phyſical one, or which, 


| belides its Length, has not ſome Breadth and and Thiekgefs; 

+ yet that will be no Obſtacle hut that we may conceive ol 

take it for a Mathematics! Line, while we only conbeive 

it ola as when we only conceive the Ron on the 
urney, wi ave bing cn R 

Breadch 2 of the Way | 2 


The two Extremities * Ends) of 4 Line ave 8 K. 92 
This is to be underſtood of thoſe Eines only that have 


two Extremitier (or Ends); nor does it hence follow 


that all Lines have two Ends; it being certain thar thoſe 
which include, or every ways terminate, Space, ſuck as 


+ the Circumference of a IE afi te, Ge. have no 
95 


9 "8 . 


een its two Extremities. 


| Whence i it follows, that a obe- L, is that which has 5 
not all its Points plac d equally between its two Extre- 
mities, becauſe ſome are elevated 4 and ſame ſubs. | 


fide below others. 1 
4 Superficies or Surface i is an aua, or 2 extended, 
without any Thickneſs th. 
As a Line is the Species of 3 Quantity, 


having but one Dimenſion, vis: Length, fo a Superfitet is 
a ſecond. Species of it, becauſe it has two Dime 2" 
viz. Length and Breadth: And as à Line is conceiv'&'to, 


be produc d by the 1 Motion of a Point, ſo may we 


ceive a Surface to be produc'd by the Motion of a Hoo 
And finally,.-as a Line conſiſts of an infinite Number of 
Lines ſo does Safes coat of an infinite Nunberef 


rhe arid Eads of — G 92 tl 


are Lines 
is 3s follows "Uh the Nature of a Surface, which bes 
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„ nA. 5, be rerminatod yam, Fete tenured ts 
3 is to be thus underſtood then only, when both t 
andthe other of theſe two Species of Quantity hs 
tremities or Ends; for we have already taken notice, Har 
_ *the Circle, Elli ſe, Ge. are terminated by one Line only, 
Which has no End; or to ſpeak more Properly, whereof 
the two Ends are joined together; thus we ſhall in the 
ſame Senſe take notice, that a Sphere, a Spheroid, . "A 

- terminated Mine only i © which has no Ends. 


4 | {Plane-Surface or a Plane, © that which has all Sada Rig 
72 between its Extremities ; fo that ons 
not 1 big ubſide lower than the other, 

hence it 21255 that a Curve - Surface is that ich 
has not all its Parts placed ou ually between its Extremi- 
1 ties, one riſing higher, another falling lower, than each 
. other: And when ſuch a Surface is conſider d in * 

1 5 to the Side that ſubſides, it is call'd a Concave-Surface ; 17 
1 it is conſider d on that which riſes up, it is call'd 
| 985 Thus the Happy above may be conceiv'd to fee 
the C Ba” ide of nk (according to the Prolemaick 
Syſtem). while thoſe below can only ſee the ney Part 
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two Lines] when they aner in a Point upon the Plane "where 


_— 4 Plane-Angle i5 an mt rerminated by two Lines ** 
Fig z, Fnclining to one another lor rather by the meeting of thoſe 


© | the Angle is formed, — don't by has nearing mike # Right- 
1 * Line, a. ABC. 

1 Hence you ſee, that to form an Angle, it is not only 
neceſſary r the two Lines to meet at the angular _ 
but to meer likewiſe in ſuch manner, as that being 

duc d, they fhall interſect, and afterwards deviate 2 


EY each other. 
| You alſo ſee, that the MagniWdof the Angle does 
not depend on the 2 of the that form it, but 


on the Quantity of the Inclination; for it is evident from 
the Definition, that the more or leſs the Lines are inclin'd, 
the Angle will alſo be t ones or the leſs: And the 
| Angle is denominated Plank, uſe it is deſcrib'd on a 
Plane. There are three 8 rts of 1 we * 
now explain. Fs 2/1 = 


4 right · lined Angle is that ay FF 2m Lines that 
erm it are Right · Linet; as in e Liner BY, BC. 
are Right-Lines ; 3 44 1 25 . 8 
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'  Explain'd and D rated, 
It is this Angle alone that Euclid treats of in this Book, 
wherefore whenever we ſpeak ſimply of an Angle, it is to 
be underſtood of a TG in d Angle, which may be de- 
noted by one only er, viz. by that at its angular 
Point, when one only Angle is formed there; but when 
at the ſame Point there are more Angles than one, formed 
by more Lines that terminate there, then to denote the 
particular Angle we meen, we make uſe of three Letters, 
the middlemoſt whereof ſignifies or points out the angu- 
lar Point. Thus, becauſe at the Point B there are three 
Angles, if we would denote the Angle made by the two 
Lines BA, BC, we ſhould write it thus, ABC; and if we 
meant the Angle made by the two Lines, BA, BK, we 
ſhould write it thus, ABK; and in like manner to re- 
22 the Angle made by the two Pines, BK, BC, we 
uld call it either KBC, or elſe CBK ; and ſo of o- 


thers, | | | oy 
| W. have already ſaid. that an Angle is greater or leſs 
according as the Inclination of the Lines that form it is 
greater or leſs : And here we ſhall acquaint the Reader, 
that the meaſure of a.right-lin'd Angle is determin d by 
the Arch of a Circle deſcrib'd at pleaſure from its angiu - 
lar Point, and terminated by the two Lines of that 5 | 
gle : Thus the meaſure of the Angle ABC is the Arch 
DE, or alſo FG, whoſe Centers are at the Point B; the | 
Arch DE being exactly the ſame part of the Circumſe- | 
rence of its Circle, as the Arch FG is of its reſpeQively : * 
For if a9 imagine the Line BC to move about the fixt . 
Point B, ſo that it may make with the immoveable.Line - 
AB Angles greater or ſeſs, all the Points of the ſaid Line 
| | BC will moye circularly, and at the ſame time about the 
Point B. So that the Point E, for example, will deſcribe , 
by its Motion the Arch DE, which by conſequence will 
be the Meaſure of the Angle ABC; and in like manner, mw 
; the Point G will deſcribe, by its Motion, the Arch FG, of 
| which will alſo, by the ſame Reaſon, be the Meaſure of 
the Angle ABC, and ſo of others. „„ 
It will be eaſy to conclude from what we have bern 
ſaying, that the Right-Line BK ſhall then divide the An- 
gle ABC into two equal Parts, that, is into two equal 
Angles, wiz. ABK, and KBC, when paſſing through the 
Point B, it ſhall divide DE, the Meaſure of the Angle 
ABC into two equal Parts in the Point I, that is into 
two equal Arches, ID, and IE, which are the meaſures - 
of the equal Angles ABK, KBC. Where we ſee that 
two Angles, as ABK, KBC, are equal, when their Meay 
ſures , TE, which are defcrib'd from their angular 
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Points with the ſame Opening of the Compaſſes, are 
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y what we have been ſaying, it will not be difficuit to 
gvuefs at what will be the Meaſures of a Curve-lined Angle, 


Which is a Plane-Angle contain'd under two Curve-Lines, 


| 2 C; for you are only to 8 the curve-lin'd Angle 


C, with right-lin'd one DBE, whereof the Tight-lines 


DB, DE, touch at the Point B, the two Curve-Lines AB, 


AC, the Inclination whereof can never ſo little change, but 
the Aperture of the Lines that touch them muſt change 
alſo at the ſame time: For which Reaſon, if from the 
Point 3 ; you deſcribe at pleaſure the Arch of the Circle 
FG ; that Arch, viz. FG, which is comprehended under 
BD and BE, being the Meaſure of the right-lined Angle 
=_ ſhall alſo be the Meaſure of the curye-lined one 
After the ſame way we alſo may determine the Mea» 


ſure of a Mixt-lined Angle, or an Angle comprehended 
under a Curve-Line and a Right-Line, as ABC, viz. ol 


drawing thro' the Point B, the Right-Line BD, whic 
ſhall touch the Curve AB in B; and by deſcribing at 
procure from the ſame Point B, the Circumference of a 


' Circle, the Part whereof FE, comprehended under the 


Right-Line BC, and the Tangent BD, ſhall be the Mea+ 
ſure of the mixt-lin'd Angle ABC. 


It evidently follows from what has been aid, that : 


when two Lines only touch one another, they cannot 
form an Angle, [that may be compar'd with a Right- 


1lin'd one] _ becauſe they are not inclin'd the one to 


the other. Thus the imaginary Angle of Conta#, made of 
the Tangent and Circumference of a Circle, is im- 


properly call'd an Angle. We have made this Remark 


upon it, in our · Notes we have elſewhere made on the 


Zaclid of E. Dechales. . 3 er 
Becauſe that which is call'd the Angle of Conta & is 


leſs than any right-Iin d Angle whatſoever, it follows 


that it is equal to nothing, or that it is nothing. Thus 


vue ſee, that when a Right -Line touches the Circumfe- 
* rence of a Circle, it does not make an Angle with it. 
* Wherefore the Difficulties that ariſe from it will vaniſh, 
* when we conſider that that Contact does not make an 


Angle, as they only ariſe from the Suppoſition that it 
8 ie 1 | TN 


t the Definition of an Angle has not been = 
* ficiently cleared up, nor has it been well enough defin' 
* what the Conta# of two Quantities is. | 


_ © Wherefore we ſay in Nr Coma of two Quan 
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© Explain'd and Denionſtrated, 


* isto ſay, 924 are not inclined to each other. ence 
* it follows, that an Angle is not rightly defin'd by the 


* Contaft of two Lines, and that this (Whatever it is to be 


* call'd) ought to be defin'd from the Meeting of the two 
, Lin that compoſe it; for it does not follow, becauſe 


two tities touch one e that therefore they 


* make an Angle; for when thoſe, two Quantities are 
© Right-Lines, all the Pages of the one coincide with all 
* the Parts of the other, w 


* ſo'make no Angle, tho they meet and touch. The 


© ſame thing may be ſaid of any Right-Line that touches 


_ * a Curve, becanſe in Contact they are not properly in- 
 * clin'd to one another, and do not make an Angle. For 
192 tha the Curve ſeem to approach to and recede from 

the Right-Line by its Curvature, and, by conſequehce 
© to. incline to the Right-Line, and to make an Ange 
* with it, that only proceeds from the Figure of the 
* Curve-Line, which may be ſeveral ways. diyerſify d, 
: pd yet make the ſame Angle with the Right-Line : 
* Whence it is eaſy to conclude, that a Tangent to a Cir- 
* cle does not make an Angle with irs Periphery, This 


' © being righely poglerſty „all the Difficulties To i | 
| e ch are 


| * ariſe upon the Contact of theſe two Lines, w 
* improperly call'd an Angle, will vaniſh. 
| © What I have been diſcotiſing of, may (perhaps) be 
3 V if N. mr „ Angle form' d 
by two Curve-Lines, ought to bear ſome Proportion 
25 85 a right-lined Angle, Grm'd by the Meeting of 
* Right-Lines, that touch the rwo Curves in the Point 
* where they meet (or in the Point of Contact); becauſe 
according as thoſe two Lines incline to one another 
more or leſs, the two Tangents ſhould do ſo alſo, and 
: r form a greater or leſs Angle, which 
© would alſo be the Meafire 7 the Quantity of the 
# cury-lin'd Angle. Whence it follows, that when thoſe 
* two Curves come to touch one another, they willmake 


no Angle at all, becauſe the two Tangents will coin- 


© tide. * 


© Hence it is we ſay, for example, that if from any ' - 


© Point of the Circumference of the Ellipſe, we ſhould 
draw twoRight-Lines to the rwo Foeii; thoſe two Right 
Lines would make, together with the Circumference, 
1 cs Spd Angles ; I ſay thoſe two Angles are not pro- 
rly 
+ but (Oo Right-Line (or TENG} thar is imagin 
be RF IL Fe 4 FD 7 


ts ol en they touch: Whence they, 
not being inclin'd to each other, do no interſe&, and 


* ing produc'd, they ſhall not interſeR one another; that 


etermined by the Circumference of the Elie, : 
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* where they, make t ngles.. 
Plate 1. hen a Right-Line falls upon another, and makes the Angles 
Fig 4 dn both Sides equal, ſo that it does not incline more to the one 
Side than the other; each of thoſe Angles is called a Night- 
Angle, and each of thoſe two Lines is ſaid to be perpendicular to 
3 8 the ot her. Thus we know that the Line AB is perpendicular to 
3 CD, becauſe it makes with that Line CD on each Side, the equal 
. | Angles ABC, ABD, which for that reaſon are called Right ones. 
hole that do not underſtand the Mathematicks, com- 
a monly call a P dicular a Plumb-Line, without con- 
5 ſidering that a Plumb-Line is that Line only which is 
perpendicular to the Horizon, as a Thread would be with 
a Lead or Weight hung at the end of it, which we thenee 
call a Plummer. Whence, if the Line CD was horizontal, 
or parallel to the- Plane of the Horizon, its Perpendigu- 
lar AB would be a Plumb-Line ; and if the Line CD was 
not horizontal, but inclin'd to the Plan of the Horizon, 
if the Line AB ſtill made with CD equal Angles on both 
Be. - Sids, it would not ceaſe to be 3 tho' it 
—_— would to be a Plumb-Line, but would be juſt as different 
from that, as the Line CD itſelf would be from being 
horizontal; and both would become inclin'd to the Ho- 
rizon. Rs XI we Ele > 


8 Pig, 5. An Obruſi- Angle is that which is greater then # Right-one ; 


85 ABD. © | ; 2 
We may add to this Definition, that the Meaſure of an 
Obtuſe- Angle is the Arch of a Circle leſs than a Semi- 
circle, becauſe Euclid does not conſider any Opening of 
two Right-Lines that ſhould be meaſur d by an Arch 
greater than a Semicircle, as an Angle, as may be ſeen in 
the 21. 3. Thus the Inclination of the two Lines AB, 
Fig. 6. AC, makes an Angle at the Point A, that is not mea- 
ſured by the'great Arch DFE, which is bigger than a 
Semicircle; but by the little one DGE, which is leſs 

than a Semicircle. Re | 

, ; 4 XII. | : | * | * 
Fig. 3. 2 Aeute- Angle is that which it leſs than a Right-one ; a 
| Thoſe two Angles, viz. the Acute and Obtuſe, differ 
| from a Right-one, in this, that there is but one Species of 
Right Angles, there not being ſome greater and ſome 
bes; whereas among Acute and Obtuſe- Angles ty 
4 3 N a 35 e KH 


Ld 


Fo 4 4 + 


K 
ee . * 


g LY 7 N 
l * 9 A ls rh N ; 
: % b Qs : JJ Try "NY 4 . o 8 * 7 ns * ue +. ——_ 66h FECT ITY r 8 4 ä * 
1 a 1 ² AAA ĩ¾ RCEOTY GGW a 8 
” # : * — Ly . ws "et * a ; e . Lal - * * 1 Pure 4 4 TR * * 4 N * 
* . * & 3 o — — „„ £4 to 1 0 0 Sn N * , 
< : : ys A - . h * ; ; 9 * 9 1 4.27 Wanna | a6 5 
N 7 * * 7 * „ * a 4 n. 
? : $4 5 . : * 7 of * 
5 | * : 0 . > 9 | = % 
| 0 I ; | A = > \ FEY * 
0 ; 2 B. - p ate ö , Ws; " > ” * 

8 * . « . 4 : < * — 
8 # , 7 | 1 * 4 * 4 ne : : I _ 6 6 *. 4 4 4 3 J 
_ _ - _ - * 

|» ” 1 
wa 
4 
** N 
2 


may be an Infinity of bigger and lefs, becauſe their Meas Plaz 1. 
Tho n be greater or le Parts of n Circle. It may di.. 
| be eafily ſeen by the Pigure, chat When one Right-Line 
falls upon another to which it is het perpendicular, it 
may in this caſe be call'd an Obllipus- Lans; which alſo 
gives occaſion to call an Oblique- Angle either an Au- 
gle; or an Obiaſ:- one; that is to ſay, an Anglꝭ that is not 
: Righr-one ; and it makes on one Side an Acute- "IT 
as ABC ; on the other an Obruſe-one, as'ABD. * 8 
4 f 


N " J % *% & : 
= * L 4 1 * > - 
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-- The Term is the Extremity of any thing. 1 
Hence it is evident there are three Sorts of Terms, vz. 
a Point, which is the Extremity of a Line and a Line, 
which is the Extremity of a Surface; and a' Surfvce, 
which bounds or terminates a Body ; which cannot be 
the Extremity of any other real Quantity, at leaſt that 
we know of. N 7 e ate 1.9 


A Figure is any Space or Quantity of two or three Dimen- 
I eee 
erms. : 4 5 | . : 1 . — 
It follows from this Definition, that neither a Line The 

nor. an Angle can be called Figures, becauſe» Line tho* 
bounded by two Points, vi. when-a Right-Line, and fi. 

nite, bas but one Dimenſion ;. And an Angle, tho' bound- 
ed by two Lines, yet is nos bounded every where, the 
Space which thoſe two Lines include being indefinite or 

- Infinite. Among Figures which are terminated by one 
only Term, are the Cizcle, the Ellipſe, the Sphere, &. 
and among Figures bounded by ſeveral Terms, are the 
Triangle, the Square, the Pyramid, ce. A Plane-Surface 
is called a Plane-Figere, or ſimply a Plane. 1 

; wht XV. 1 6 1 


4 Circle is Plaue Ngure, terminated by a Boundavy of one 5, e 
Line only, which is called its 9 ACD. T Big. 7. . * 3 
which is @ Point, as E, called its Centre; from which Ad the © | 
_ Right-Lines EAA, EB, EC, &c. drawn to the Circumference,' are 
tuo to one another. — £4 | | 
The Vulgar commonly call the Circumference the Cir- 
cle; as e.g. the Hoop of a Tub, abſtracting from the 
Plane that is bounded by that Circumference , which | 
_ notwithſtanding is what Mathematicians properly call a 
Circle, and which nevertheleſs they elves too often "ol 
confound with irs Circumference ; 28 . g. when they 
propoſe from a given Point to deſcribe a Circle ; * 
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| Ms | a. g Wes N * ' 2 * ? 
10 The Elements of Euclid Bock I. 
| - _* chey only mean che Circumference of a Circle. In like - 
=_ manner, when the) y that two Circles can only inter- 
| or cut one another in two Points, they mean it only 
of 2 two Circumferences, as Euclid has demonſtrated. it 
0.0 10. 3. 8 e 
The Circle might alſo be very well defin d a Plane- 
|  - Surface, produc'd "7 the Motion of a finite Right-Line 
moving about a fix' Point (till the Motion end where it 
. began) which fix'd Point is call'd the Centre, and to 
Which one end of the Right-Line is conceiv'd to be fa- 
ſten d, while the other deſcribes by its Motion the Cir- 
Ccumference of the Circle. * * re Mn 
We commonly ſay the Circle is the moſt perfect of all 
Plane-Figures, becauſe there is no irregularity in it, its 
Circumference heingevery where equally round, and its 
Area the greateſt of all Iſoperimetrical Figures; e. E its 
Area is greater than that of a Square of an equal Peri- 
meter. A * 1 „ ; 


| III. Ne a 
Plate 1. The Centre therefore of a Circle is a Point within its Cir- 
ü Fi 8 7" cumference, from whith all Right-Lines drawn to that Circum- 
'  Ference, are equal among themſelves; as if E be the Centre, 
the Lines EA, EB, EC, &c. are equal. 1 
We might alſo ſay, that the Centre of à Circle is a 
Point within its Circumference, placed at the greateſt 
* .- Diſtance poſſible from it: Whence we _ the Centre 
3 of a right-lin d Figure to be, a Point in the Figure at the 
Sg greateſt Diſtance poſſible from its 3 Whence it 
5 - follows, that the Centre of a regular Polygon, is tlie 
| ſame as the Centre of a Circle that circumſeribes it; and 
| that the Centre of an Ellipſe, is that Point where its two 
Axes, which determine its greateſt Length and Breadth, 
interſect each other. © g 5 7 . 


--4 The Diameter of a Cirele is any Right-Line drawn t hre its 

Fig 7. Centre, and terminated by the Circumference on each Side; 
| a AC. 1 | . : 

It is hence evident, that a Circle has an infinite Num- 

ber of different Diameters, which are all equal to one an- 

| other, and that each divides not only the Circumference, + 

:-: 5 but alſo. the Area of the Circle into two equal Parts. 

4» It is alſo evident, that a Right-Line drawn from the 
Centre of a Circle to its Circumference, as EA, RB, EC, 
is equal to half the Diameter of that Cirele, and for that 
reaſon is called a Semidiameter, as alſo Rais: of the Circle. 

Fig. 8. "And any Parr of the Circumferehce leſs H greater than 
| its half, is called an 4rch of that Circumference ;; as ABC, 
or ADC. + . XV 
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a a aps, | 
Of AE e ING 
ter of a Circle, n by balf iu Ach 0 1 | 


his] Figure i is called a Seniicircle, besann it is equal Fa 7 
to half the Circle, Hence alſo the half of a Semicircle © 
is call'd a Quadrant, as AEBA, or DECB, which is ter- 
minated by two Semi diameter: or Radii, perpendicular to 
one another, and by the fourth: Part of the Cireumference 
of the Circle, which is ſometimes confounded with the 
Quadrant ; as when we ſay that the Quadrant of 2 Circle 

is the Meaſure of a Right-, 1 inſtead of Gying that 
the fourth Part or W 1 Circumference is ſo. 


The Segment of a Circle is a Part of a Cirele, AE 
2 a Part of its Circumference, and by a Right-Line 3 nA. Fig. x 
or ADCA. 


"iti is. evident by this Definition of Euclid, that a Semi- 
Wu is a Segment of a Circle: Bur commonly we mean 
by a a Segment of a. Circle, a Part of it either greater or leſs 
| a 'Semicircle : Whence it follows that the Right- 
1 Line that terminates or, bounds it, muſt needs be leſs 
ws ' than the Diameter, and by .conſequence_can'r paſs thro” 
its Centre, as AC, which can't paſs thro” E. (asT 
Tuppoſe) Euclid did not 22 to leave this Definition 
thus, becauſe it ſuppoſes the Diameter to be the greateſt 
of all Right s {bes t can be drawn within the Cirele, 
a - which Nanda in need of a Demonſtration, and which is 
1 demonſtrated in the 15. 3. where Euclid repeats the Defi- | 
| nition of the Segment of a _ it being his Deſign in 
that Book to. demonſtrate irs Properties; wherefore 66 44 
ſeems only occaſionally to 2 inſerted 1 it here. 


A 4 right-liged Figure is that which is terminated by Bight- e 


Whence it follows, chat 2 Curvilined Figure is that 
which is terminated by Curve-Lines ; and a Mixt-Figure 
that which is terminated: > both Right-Lines andCurves, 
Euclid treats. here only of right-lined Figures, whereof 
he ſhews the Properties of ſeveral, which we ſhall explain J 
in order. FI XXI. AG a vs 70 * 
ow ns e Side, ir Tri- ö J 
le). ir AN e ee ght-Lines; as ABC. Fig. 9, 
| Tre E 15 the firſt and moſt ſimple of right-liged | 
Figure and, 3s, ſo called by. reaſon: it 2 An 
we ſay ſimply a —_ Fr ing 
we, always mean A ri 1 
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| I | "OG is compos'd of three. Right-Lines ; a curvilined 
9 2 being 2 Plane · Figure terminated by three Curve- 


Evucl:d_treats yy — of the right-lined Trian- 
„ whereof he makes pecies, viz. three that are di- 
4 verſified by their Angles, tad three! their Sides; as 

Ball be hewn air Wen r 


9 1 20 Figures. 


* 


. | 

ff Figure that Bas four Sides, which 15 ah Ads os: 
_ drilateral Figure, end s Quadrangle, is z Plane-Figure rare 
_  mingred by four Right»Lines ; as ABCD. 
his Figure is called a — eee having 

four Sides, it has alſo four Angles. Euclid makes alf 
- ſeveral Species or Kinds of theſe, diverſified by their * 

| —— "3g 8 7 5 which we ſhall 12 595 * the 


XXIII. 


- 
rr 


Eines; 2 
i — a Pol gon, . 2 ſeveral 
5 7 alſo ſeveral Rr when it has 1 it is 
calle a Pentagen-; when it has fix an Hexagen ; and when 
ſeven an Heptagon; when eight an Of sgon ;\ when nine an 
Hagen or Nenago#t ; and a Decagen' when it has ten; 
en eleven an Eudecagon; and a RE when twelve: 
And when ſuch a Polygon has all its Angles and all its 
Sides equal, Ke, 22 ca Yed qu, and e when 
we * are any of 2 


e Trilateral M or three 74. ) Eee, that i called an 
equi ateral Triangle, which has its three Sides equal; as 
DEF : whereof the three Sides DE, DF, EF, are equal. 

An equilateral Triangle is the moſt ſimple of all 8 | 


', lined Figures, and only of one Kind; — it is with this 


Triangle that Euclid begins his Propoſitions (it being his 
Firſt) that he may. by means of this Problem reſolve ſe⸗ 
veral others, altho he might alſo have ſolv' d them b pe 

201 7 3 but he was reſoly'd ty make uſe 0 the - 


xxv. 
An Iſoſceles Triangle is that which has only two 12 
2 ABC, whereof the two Legs or Sider As, "BC, "are 
ua 
It is 8 that among the different HI of Trian- 
gles, the Iſeſceler ſtands in the ſecond Rank; atleaſt with' 


n to its Sides. It may be either right-angled $ 
ROW. / 


* 


2 or an Oxygm) ; - or e-angled/ an Ten, . 
Amblyy, 8 the Angle C, C, contain'd by 2255 8 wat 93 
equal Sides AG Bt. Yb either right, ic” „„ 
eaſe. Ir alſo follows, that every equilateral ge 1 9 Wy 

Ie * but 5 every Iſoſceles ON, n 


— 


XXVI. 
| 7 F 
equsl nf, the three Sider vid, GH, GI, Hl, „ 


It is evident that a Scalene | Triangle may be right-anigled, 9 
becauſe it may have one of its Angles right; and N 
obtuſe· an 22 becauſe-it may have one of its Angles ob- 


* 5 . * . s n 9 


5; 


ruſe; acute-angled, becauſe all its n, be + 
acute, as in ee e ure OA EG on 
XX V IT. N 9 Ws | 


Moreover, among chree-fided Fi Figures, that. is 1 2 te Fig, 12 
angled Triangle which has one Right-Angle: as MAR, . 
the Angle is a Righr- aue. ped Ti 
x 


* 


— 1 


It is evident, that a right-an 12 
KM, which contain W 


Iſoſceles, becauſe he two Sides 


the bene the K, may be equal: It may alſo be S- = 
lene, becauſe — 20 Sides KL, KM may be une- 4 
„as th ly are in this Figure, Which makes all 
e three Sides * becauſe the H uſe LM is e 
greater than either of the two other Sides, KL, KM, s 


we ſhall demonſtrate in the 19th Prop. But it cant be 
Eguilateral, becauſe its three Angles would then be 
equal by the 5th Prep. and conſequently each would be 
one third of two Right-Angles,/and therefore acute; be- 

cauſe all the three Angles of 'a Triangle e * | 
; equal co tue Right ones, by the Jad * 


XXVII. . 5 * | | F 
| n Triangle is that which 10 ene Ob SS ” * 
- gle; as ABC, wherein the Angle C ir obtuſe, or greater dhe 5 "ff 


 Right- Ale. 
Hence we. may ſee allo, as before, thar an Ambligo 
Triangle cannot be Equilaterl but that it may be eit 
Iſoſce us or Scalene may alſo learn that it 
be right-angled, becauſe one of its Angles are ſup 
be- obtuſe, that i is, greater than a Right-one : 
* WN een muſt be 


Sonne Trae thee wh br 4, fl |; 
Ito”: "i" 


— 


-» 


: NY S are 


3 ane; a Dur, when anh of in tes dg 8, E, J, | 
RE. Wo ay amy percei what has been Laid er: 
rig T De 222 ö 
needs be an Oxy Oxygen, 3 , and thar an Oxygox may be either Iſoſce- 
| les or Scalene. eſe two laſt Sorts - Triangles, viz. the 


obtuſe-angled and 2 ( which have no 
commonly if calle e . 


4. 


* 2 XXX. 1 1958 : 
* 6 ; 


e (or ; . that eu. 
lad 4 1 py has e and the 2 | 


equal; as ABC 

"A Square * moltfimple, ami st ths Fame time the 
| * ca ions of all four-ſfided Figures; And as there 
can be but one Sort of Square, it is commonly made uſe 
of in Practical Menſuration, viz.- in meaſuring Surfaces, 
to expreſs their Contents or Area's, that is to ſay, what they 
contain in Square Meaſure, as in ſquare Feet, Yards, Poles, 
Sc. A Right-Line drawn from any Angle of a Square, 
to the oppolite one, as AC, or BD, is called the Diagonal 
or Diameter of that Square; and the Poinr where two, 
fuch e interſect, and cut each ther into two 
e x! at Right-Angles, is called its Centre. We 
under by a ſquare Foot or one Foot ſquare, a Square 
whereof each Side is one Foot long; as likewiſe by a 
—_ a "ON eac ae is a Pole in 


4 Oblong, which vr alſo ſimply called 8 as, 1 
Figure of four Sides, which has all the Angles right, but which 
bas not all the Sides equal ; as KLMN. 


"Theſe two Figures, viz. the Square and the Oblong, are 
called rectangular or right- an 


Rien becauſe they have all 
their Angles right; and they differ only in this, vis. that 


the Oblong has only its two oppoſite Sides equal; as 
EKL and M been KN, LM; whereas the Square has 
all its Sides e qual. They are of great uſe in the common 
Affairs of Life, as in Surveying and Carpentry, &c. we; 
reduce Figures into Squares or Rectangles, in onler to 
meaſure . In Architecture, &c. we commonly wake | 
Chambers, Courrs, Gardens, and Allies, in Form of ReQ- 
angles: And in other Arts we ſee Tables, 3 
r Oc. in that Shape. 75 
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"= 
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Alete ts = Fig fin of flog ide, hen * 
: the Angles are obligus; 4s 
This Figure in Heraldry © is Fealleds Liſange, and differs 


from a Square in this, that- its 9 are not ri 0 JR 
as having two acute, wiz. the two o oppo ite ones * ; ; _ 
2 fo: Ani „ | 7 4 


ES o other en 


there may be ſeveral Sorts 3 
ir W may: my or be gringer 8 * 9 


2 f 
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- * . 8 
5 q 
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So 1 


A Rhvinboid is 4 ger, o for Sidh 9 | 
ſite. ones are equal, without being either equildceral. or re angu- . 
ar; as ABCD, wherein the two oppoſite Sides AB,CD, are equal ; 
as alſo the other. two oppoſite ones, AD, BC, and wherein 1. . 
gler are oblique. * 
It is evident that this Figure, as well as the precedent, 5 
has two Angles oppoſite to one another acute, wis. A and _, 
C:; and the two other oppoſite Angles B, D, obruſe - i 
And that it may likewiſe very” or be diverſified an infi- 
nite Number 0 Wars 5 * 
All 95 3 Figures, which Hp not 5 ano rh: 
ties of the precedent ones, art called. Trapezia; ar ENR. 
The four precedent Figures, viz. the Square, the 8 
the Rhomb, and the Rhomboid, which may all be called 
Porelelograms, becauſe their oppoſite Sides are parallel, as 
| ſhall be demonſtrated in the 34th Prop. are commonly 
reckoned among regular Figures; and all the reſt, whi | 
Euclid calls Trapezis, are irregular. Figures ; which we ep 
ſhall diſtinguiſh into two Sorts, calling that only a Tra- 5 
pezium, none of whoſe Sides are parallel to one er, © ORE 
and that a Trapezoid, which has two anner a ts, 45 Fig 8% oy 


* where AB LT are parallel, 
Finale Right Lives are choſe that being prodac d ee 16. 

be. on the [qomg, Plane, ae meet; . 
tion yet clearer, we may * char 
wo . that are parallel to one another, do | ; "x 
only. not meet any where on the ſame Plane, 7 5 far fo. | | 
. ever produc d, bur. alſo. that they are ay + or «ag. * 10 

where) equidi one another, And : 


ſtant fram o 
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ni wma 


- [4 


„ bosfveg re = "Ws . b 
0 in this Book, as likewiſe in all the e 


E ee of a Right-Linie- and a Circle ; che 
5 jon whereof is ſo eaſy, that he takes it n 
Ane . chars any one mays. 5 


5 
1 0 „ + * 4 * 


2 


e 8 1 given] v Pojordrny a Righ-Line to any other 


Ge — 


5 Point en. | w 3 

bat one may 7 produce a given fi Right-Line 

That one may Fade « Cirdle from ay given Gin 
ine, and with any given Radius. 


10 theſe. there are commonly a two ebe 8 


more; but as they dont agree with the Deſinition ye 
_ have given of a Poſtulate, which is, that it is the Principle 
of a ere asan Aiom is of a Theorem ; we ſhall, with 

oy; Conmentaters: of Euclid, place them * the 
| number ok | | 


Lu 


EG 3x64 , 9 2 
= 
- we 8 6 Cx 
. e eee 4 8 857 
— ” ＋ * 
* 0 
. ” 9 
2 * 


3 e . 152 Magnithder which are AXE 70 any common yore” 


equal, amongſt themſelues.; e. The Lines AF, 
BC, 152 each equal tothe ſame chird n and there. 


7 fore. they are alſo equal to one another. 
| em may y be made more general thus; Thoſe . 


This! 
Magnitudes which are equal to the ſame common one, or 


2 any Number of equal ones, are equal among them- 


lves. 

Clavins adds to this Axiom theſe two others ; v AU 
Magnitude that is leſs or greater thin either of two 
equal ones, is alſo leſs or greater than the 2 


reciprocally, if of ow * a Magnitudes the. 


_ or leſa than . 
aſs be euer or ien ban ha ird. 


es Fog * 


n * * 
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1 Mighirude. is 69 19785 1 5 Maj „When i, 
is neither greater! br leſs than that ö + 

4. A'Quantiry is. gr N ty hep: 

it AN 8 1 nor 2 N r 
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If to At Mn 
will be equal: As, if < 2 A ch whereof is 2. 
Foot lang, you add two others, each of three Foot 
you'll 7755 two eee A e . 


21 re 


mw 4 +8 ; | EN OE Ty 9889 * Tivo 4%, 19h) 


eg 57111. 


F 
wil 


tw Lines each 97 2 1 Foot long, ouifh 

off. tio Lines * hree Foo ah, — 
e Lines cnch of vs fert hd 
7 1400 ; 1 nh 9 FF 15 41 "$14 TT 
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tudes, the whols 


699 tl 9 theft 100 
* 7 4 e yen add equal 8 the Kunert, 5 
ee eee g. g. If to a Line of three | 
Jong, and to a Line of two Foot lon 3 add two 
Lines gf four Foot, one ee eee 
one of ſeven 1 the ot other of ſix Fact, v uns, 
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equal. CHI = 5 
Te bt A; m adds 2 i 
2 $: xio Gr this , WE: ro. 


15 to the e and the rr to the 8 — 
he waequal „ As, If to a of five.F6or you. 
ou 


ine of four Foot, and ine of two 
— of three Foot; you il be g r ce e Les, b 
— ang for tho ſecond a Line of five Foor, whs 
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| Fagt, and. the 15 — of four Foot, hich 


ch fel to this' Ariom the foll 
| 1 y you ſubſtract unequal 
[ILY 
he 


greateſt, and che 
758 n be unequal; een 


et the ſceond ; As, If from 

ef” 25 ou ſu a Line of two Foot, 

Þ © 0 * 110 fix Foot you fübſtract a Line of four 
1 5 ety you'll have on one hand a Line of fix Foor, 


fro 


2 | 0 As , OE: — tech oe kr Meghitade, 
1 | « equal among + , 
FW ' /. Becauſe equal Magnitudes may be each taken for the 
—_ other, or for one and the hays de. This Axiom 
de more generally 2 thus; Magni 

| double, eaclyo — ſame Magnitude, 
© equal Magnirodes, -are eee 
— — thus; Magriitades 


which are double, 


among themſelves,” Reciprorally fr 

| Poe at if why two equal Magnitudesithe one is double, 

| ole or quadruple, &. of a third Magnitude, the 
r =o be alſo double, , or « wy, of the 


z ſame . ** rn > 6 p 
+» er & * , $1 4.85 1 3 . * a : fo * 4 
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A 4 R '14 ® 4114 
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 Maghitajter WY * co; one batf F as this en 


Anion themſelves. 
1 A pn alſo be ws more genergl and we 
agnitudes which are af” 1 


OE er Quarter, Gr. of the ſame Ma mrude, or 


WG Magytrudes, are among themſelves. And 
n rudes:are each one alf, Age 
This di er one « 


Hurry of te Kine Kg e, 


- 98 — r 1 0 
* - 1 5 Cy WAS & vo v4 - vm 7 [ 5 Tl #4 4 | * 4 5 1H OE 
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- ; 0 . 6 19: 


| . . o Magnitude which — Md. 
* Ih The Senſe of this Axiom 22 Lhe ror Thick two 
8 being plac d one upon the other, do {o agree, as 


| that ul rhe Parts öf the one cor 1 to 5 
Parts of the other; ſo that neither (or is 
1 . toſs chan) the-orhbx, thoſe nn * 


. * 3 
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and on the other a Line of es - which is leſs than 
o0 , 


7 
among themſelves 1 


1 IS 8 — — Oe. of the ſumt or equal — rh nt 


wrde: | . 
Mag 5 


1 n 
17 5 2 war 
f or uppoſe © a furs „ 
5 paſſes the other. 8 WS L 4 
; e Ke Hh dy n e e - | 
To this Axiom may be added this ocker; * at , 


* all the Parts taken together are foul. the whole © De 
is to ſay, that the urn is ies Party . 
n together. | | 1 2 „ i 2.0 | $: 4 
; x $4737} £ . * Sun | 1 1 
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Part AD. 8 and he little 93 — BD, 2, the . 

20, 0 thoſe two oder arts 10, 2, with the Square is 


o fa 1 


in 


Al, 18 ä under che . Parts * 


't 
I 
C 
f 


{F258 '$enorivins.. wut arie ty 4 | 
en it enſe with the $ BCEF 1a be % | 

| 8 pr p Pare BD, fig under 2 | 

e its — art 0 "i 

or AH, and the two . bare DI, to. Jn 


have this demonſtra 
. Becauſe the Square of the: Line BC ene thy Prop. 4. | 2 
co the. Squares of the Lines CD, BD; end to the wer, _ 
ReQangles under the ſamie Lines 5, BD; havin to fa . 99 
to the double Rectangle CI, and that inſtead of a R 1 
angle CI, and of a Square of the Line BD, that is to ſa . 
of the Square DK; the ſingle Re le CK, or C 
its equal may be pur 3 12 it is plain that Square of tbe 


Line BC, is equa Gs, Cl, ee Line CD, and to 155 4 
the two Retangl ris to ſay to the fin gle ä 
Rigbr-Angie arts AD, ĩðͤ  Þ 


Which-was to be du ; 
This may alſo be very exfly demonſtried by Mah, {i | 


If you put the Letter a for the half Ac, or BC; — 1 
lines b for the iffercepred Part CD, you will have * 4 
I for the greateſt unequal Part AD, and - 2 
the leaſt BD: and if you multiply thoſe two Parts to 1 
gether AD, BD, or , a —— 6, you will have 
as — bb, for the Rectang le ety © Parts AD, BD; 
to which adding the e 45 of he intercopeth Mie 
CD, you will have 44 for the Sum of the © Rectangle * 
under . al Parts AD, BD, and of the — * 
the — Part CD, the which Sum, as you ſee, 


is fully equal to the Square of 2 BC; wn war ts. 45 4 
| be IRE 7 | | My 


This W ſerves to n Prop. 22915 and 


alſo Prop. 35. 3. and to demonſtrate the principal Pro- 
perties of the Ellipſis, as ma 1 be ſeen in the Treati 4E 
we have heretofore publiſh'd concerning Lines of rhe Fr; 


condk ind. 1 
It is- the Foundation of all Quadratick Equations, or, 
Equations of two Dimenſions, and of the Method that f is 

commonly us d to ſind the Square Root of a Binomial, 
where one of the Terms is a Rational 2 21 ok 
Square of the other alſo a National Number. 


R ON 2 0 45 * 2 ö 5 . meg * 5 7 E | by 1 i 
94 The Rent of Eudiid' - Book II. 
5 . . evidentthat AD igthe Sum, and BD the Difference of 
two Numbers exprel#dÞb the Lines AC, CD, and that 
the Exceſs of the'Square (E, of the greater 
or AC, above the Square GL, of che leſfer'N 
to wit, the Gnomon FBL, is equal to the Rectangle un- 
der the Sum A0, and dhe Difference - BD of ti 


the Gme 


t 
"BC, 
erCD, f 


hath been found i 11. to be 42 — bb, to wit, © 
Difference of the of the Numbers AC, CD, be- 
cauſe the Letter 4 hath been put for AC, and the Let- 


COROLLARY. 


From 3 Pann hn en ewe 
Squares ig divifihle: by. the Sum or by the Difference of their 
- Sides: which ſerves to find by CalWlation the Roors of 
Equations of two Dimenſions, as we have taught to- 
wards the end of our Treatiſe. of Lines of the ſecond kind. 
It follows alſo that, if to the Produ of tho unequal Num- | 
bers, the Square of half their Difference be added, there will be ; 
| « produced @ ſquare Number : to wit, theSquare of half their 
Sum; it being certain that as AC, or HC, is half the Sum 
of the two Quantities AD, DB, 10 CD is half their Dif- 
ference, becauſe as the greater AD, ſurpaſles the half 
AC, by CD, fo the leſs BD, is furpaſs d by the ſame | 


half AC, or BC, by the ſame Quantity COO. 


4 


„ © PROPOSITION VL. 
þ | THEOREM VL 


If a Right-Line be added to another divided equally in two, 

the Rectangle compris'd under the whole Line, and under the 
added one, with the Square of half the divided Ling, i. 

| to the Square of a Line compor d of the added one, and 


* 


5 


| Tags in two at the Point C, the Line BD be added to it. of 

. What bigneſs you will; the Rectangle under the whole 

. * Line Ab, and under the added one BD, with the Square 

E f the half AC, or BC, is equal tothe Square CDEF, of the 

0 Line CP, compos d of the half BC, and of that added BD. 

= I hat is to fay, that if the Line AB, is for 10 ! 
Feet, and the added one BD, a, and conſequently the p 
half AC, or BC, 5. the compos d ane CO, 7, ys l f 


| JS; that if to the Line AB, which is dividedequally | 
| 


beet bs e the 


3. 4 * 5 
. * I. 
2 L 4 


| Li n 
AD abr nf B. yoke ar e 25, of the h 
BC, . Line CD, wi 


I — it evts je Dugena 
hen och Line 56, 
theſe two Perpendiculars BG, will divide 
Square CDEF, CI,” DI, El, 
whe ro DI DI. FI, are Squares by Prop. 4. an 
CI, EI, are equal to esch other, #y | 
| Again, from the Poine A, ee AM 7 
5 * . the Line as, Ta gd at 
and will make t octang equal to 
Nectangle CI, — 3 6 the Rectangle B 
en Lengeh wy 


DE MONSTRATI ON. 


IF to each of the two equal Reftungles / AL, xr, ths 


common Reftangle CK be added, yo 1 have the 
— AK, equal to the —— 5. —* if to 


theſe two ou Quantities, the 2 Square 
GL be added, 14 that the R le AK, 
together with the Square FM char, is to fay, 7. che Ref. 

außle under the Lines AD, BD, 3 = 
Square of the half BC, is oquat'20 the Senact "CORE. __ 
9 ame. AU 5 | 4 
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This Propoſition my Alſo be demonſtrated 
the new Analyſis, b tting the Letter . tor the 
— or BC, and ben for the added Line 5 
BD, and then NS hd 9, for the Line AB, «+4, for © 
the Line CD, a 2936 for the Line AD, and the Rec- 
angle under AD: und D wil be 2454 +66, to which ad- 
1 Fae: Square 3 of the half BC, you'll have aa 2 
for the Sum 'of the Recta der the Lines AD, / 
D, and of rhe 8 of the ha n 
; bb i, as you ſee, equal to the Square of the Line CD, 
which 1 is equivalent to a+6, * mulciplying s 


draw the Line KL, pe 
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14 8 follows alſo fi from this Propoſition, that if to. the 

ual Numbers, you add the Square of half ef 

ED 3 Sum wil 2 8 - 

the Square of half the Sum of thoſe two Numbers: it 

being certain that as AC, or BC, is half the Difference 

of the two Quantities AD, BD, which repreſents the 

two n ſo CD is half their Sum, a8 ml be 

 \ known by addi ding to the greater Number AD, "us caſt 

BD, in » Wine c 
whereof cD 11 be the half. 


PROPOSITION vn. 


y 


, 


that of the one of itt two n are together equal to im 
- ReF angles under that Line, and the Jame . and to tba 
Square of the other Part. 


i Yay, that the Square ABDE, of the Line AB, cut at 


leafure, as ſuppoſe in the Point C, with the iN 
; ACLK, of its PA AC, -are together equal to two Rect- 
7 


compris d under the Line AB, and the ſame Part: 
and to the Square of the other Part BC. 


har is to ſay, that if — Line AB, is for exam — 4 


12 Feet, its Part AC, 5, and * 
Part BC, 7, the * ny e of the Line with the 
Square 25, of the Part AC, makes the Sum 1695 e 


1 | ro 120, Which is the double Rectangle under the Line 
| AB, * the _ as dy Nerven Square 49, of dhe 


a 1 2 dro cane watt. Fi ws * 


the fred 6 ich wo bete publiſh'd erp Ic 


are Number, to wir, 5 
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PREPARATION. Fi te, 
Havin the Diagonal BE, * Line , 
up, $i oh67- ob pd 7 th + | 
"Ents the Diago Cray ehe 5 6 
lar to the l. 'and the 44e Por „ 
HI, will divide the 2 75 ABDE, into . : 
whereof the 55 12 ok 


"cher AG, DG eng 5 0 the two 


by Sb 


* to the the two ar; Reftangles AG, DG, the two 
— added, the two equal Rect- 


E 3K, D had, © whereof each is com- 
B Nantes che Lemans and its Part AC,” ſo that the 
um of thoſe two equal Rektangles, id to ſay, the 


Figure DHL ise 2 to two Reckang les under the- ans 
AB, and its Part ; where fore if to each of theſe t 
al heities you add the 8 e CI, then will 


| Figure , with the A, Ther is to ſay; the » 
AD of of the Line A with t 


- Square AL; of its 
art AC, are together equal to two ReQangles ' 
der the Line Ay and the fame Part AC, and to 


the 


e E Parr BC. Lewd wa to be * 


* wy 1 70 1 4 
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> + W + 


'$emot1on.. Fr 


. This Theorem. may be demonſt rated by th BY. new 1 | 

| lyſis, by putting the Letter 4 for the Part AC, and the 
Letter 6 for the other Part BC, and then you will harre | 

a-\-b for the Line AB, and 4 for the Rectangle * e 

. dec the Line AB, 11 8 Part AC, and, the double of 

4 this Rech Will „Ta, to which adding he | 

: 175 bb, of rhe other per. BC, you; will | have 

| Eee CEE 

b Line its Part 5 

. other Pare BC,-t 2 yhich Sun 

r ro the Sum of the ek 
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This Propoſition doth not ſeem of any great Uſe in 
tze Mathemaricks, and it ſeems as if. Euclid put it here 
only as a, Lemma to Prop. 13. ee 


PROPOSITION vm. 
THEOREM VIII 


If a Line cut in ſome Point at pleaſure. is propos d, and one of 

3 lies Parts be added to it, the Square of the whole Line is equal 

2H ro four Rectanglet under the propos d Line and under that 
| Part, and to the Square of the other Part. | 


Fig+31- 1 Say, that if the Line AB be cut in C, as you pleaſe, 
e and you add to it the Line BD, equal to the Part, 
BC]; the Square AD EE, of the whole AD, is equal to 
four Rectangles under the Line AB, and its Part BC, or 
BD, and to the Square of the other Part AC. | 

That is to ſay, that if the Line AB, is for example 
7 Feet, its Part AC 5, and conſequently the other Part 
BC or BD 2, and the whole AD 9; the Square 81, of 
this Line AD, is equal to the Quadruple of the Rectan- 
gle 14, under the Line AB, and the Part BC, or BD, to 

witto 56, andto the Square 25 of theother Part AC. 


” A ms. Mais hs io 


PREPARATION. 


Having drawn the Diagonal DF, raiſe from the two 
Points B, C, the Lines BG; CH, 1 to the 
Line AB, and through the Points I, K, where they cut 
the Diagonal DF, draw the Lines LM, NO, parallel to 
the Line AB; and the Square ADEF, will be found di- 
vided into ſeveral Rectangles, among which the fix LH, 
NG, PQ, PO, BQ, BO, will be Squares, whęreof the 
four laſt PQ, PO, BQ, BO, will be equal-'to each | 
ihe, becauſe their Side are equal each to the Line BC, 21 
- or BD. ; Lp 7 
FC, | Th DE- be 


Ih ft 2e 


ü was 10 by demonſtr 


| pp\oONSTRATION. Re 


The | Reftangles AK, we, EK, are cial to each li 
becauſe they have one and the ſame Length equal 20 
the Line AB, and one and the fame Breadth equal 


Part BC, or BD: and the Rectangle GI, with The diele 55 
Square BO, make —_— together a ReQangle equal co 


5 they are valent 


bus you find preciſely 


one of the: three 
ro the by, ve pre 


PO, to the S uare B 


* the Square ADE, four Redtangles under the Line 


AB, and its Part BC, or D, and more than that, the 
Square LH, of the ocher Part AC. Which we to by di 
monftrated 8 


* 


Schollu nx, 


2 


To demonſtrate this Propoſition by the new Ana- 
Iyfis, pu put as uſual, cher a r Part AC; and 


Loney b-for the other Part BC, or BD, and then 
you have - for the Line AB, 25 for the Ling CD, 


_— 3 ab for 4b whole Line AD, whoſe Square a4. 


15 a4 is compos d of the Quadruple 45 4, of the 
or BD, and of the 


angle -C of the Line AB, and of the Part 2 220 


. of che other Pare AC, 


/ 


USE. 


This Propoſition ſerves to l out ſeveral open | 


10n$ in Geometry, and I have made v 


22 it in my Treariſe of Lines of te fumd nd, 12 demons Wo 


mg this. 5+ Focus af "we Parabola is Wor. om = 
ertex of the Parabola, a Quanti e to 
fourth Part * the Pane. * 3 


COROLLARY 18 


Ik FER from this Propoſition, That 70 
the Produft. 75 any two is 5 the * — 2 


ee will he 4 ſquore Number; to wit to | 
Tu H 2 Square, 


* 


© 11 to B W n E 
mn | Square of the Sum of thoſe two Numbers, it being cer- 
rain that the Eine AD, is the Sem of che two Numbers 
E repreſented by.the Lines AB, BD, and that ek is n 


Difference, iy wn of FI _ . 
; | W T7 155 1 Xx a Reb 1 5 » 
3 WW 11 6 n 4 | 8 1 1A. 


5 . that other 
ws eee e 


CD is > the 4 85 tho ů— BO, is 
_ Xe _ qua —4— ne A 
; "4 6 equal to- it. 1 
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THEOREM, IX. 


=. | Lie * aids the, Sper 15 we 
* | 72 Lare, 2277 — 25 he Sum. 7 7 Cen 
; | E and Plus lose the, «gd 7 r 


r * 
5 


half the divided” Line, 
eee by the rwo Neft 


4 


I Fig. 122) I Sa that i the Ene AP be Avided a7 * « 

* 1 Par E, and and unequally in the Point e that the 

1 two unequal Parts be AD, BD; the Squares of thoſe 

A two unequal Parts AD, BD, are together double the 
Squares of the Lines AC, ; OD, en together. 

That is to ſay, that if the Line AB, is for example 10 
Peet, the intercepted Part CD, a, and . y.the 
25 2 or BC, 5, the greareſt unequal Fart, AD, 7, and 
the leſs D 3; the Sum 48 obth ob the 3 of the, 
Unequal Parts: AD; IAD is, denbt zee gun 29, of xg 
es 255 4. of the Lines, XU, . N 

LY o7 SP We Ses TREE | * 
* ne + uſp 50 5100 7 


„ PREPARATION. 


= Raiſe PEE: the middle Pothr* E, the f * . 
fol | Perpundicalers the Line AB, , aol al to its half AC, 
Point D. che Lins RG to che Lind OE; and 
From che Fehn dhe Aight ine * N — 
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EC 


and 
two 


. GF, or CD, 


Becouſ e 
to the dum 
which are equ d to each other by 


the Square of 
_—_ to 


8 * W 1 ; 
1 % "A K. 8 a wk . * Wart * 4 


Ege! and Don 
Lins 2 80 and you'll have the Parallel 
the two oppoſite 
to Way e by 34. . 
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12 


* OY och 


of the Line AE, is dou 
ſay the Square of * Line AC; ard thus 1 is 


N * — ay 
2541 of 1 EI 


» C 
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Aer ber Bega 
2 3 ſequent! wy hole 
is a ſemi- right one; and eon A the w 
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2. . thut 


Ar 
one, and that by 6. 


ht one. 
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4; "that each of dui 
r Iſoſceles Trianvies 


Id appears 
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wy 
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of 


08 
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* ; 4 7 A. 
\ x 133 


ogram c G, ne, x 


CD, FG, will be equal to 
"Levy, yp join . ee et | 


. 


_ 


wh ſemi-ri 15 
e two Trinngles' are Ioſc 
that is to ſay, that as Line EG, is equal to the 


Square of the Line AE, is e 
Squares of the two Lines AC, 


we ſhall n hereafter; 
is double the Square G 


ee i 


the two A 


Sum of the two 


* 
> 
% 7 
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9 AE, 


it follows 


the 


and the Line DF to the Line DB. 


Tt, 


that 


It 27 likewiſe chat the 


follows that the Sum̃ of the 
or by 4. 5 3 are AF, or tithe Sach'of 


r O. F 
res AE, E 


or * two AD, DB, is double the 


CD. Which r to by REY 


SCHOLIUM.. 


for the greateſt Part 


80-2464 bb being a 


87 11 


' whereof the 


eateſt Part AD; y 
e two 
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To PRO Theorem che er Anal f, 5 5 
the Letter s for 85 1 A 7 „ and 22 
for the intercepted Part CD, the which —— 129 to, 
and taken from the Half AC, or TE, 45A wilt 

qu 


"AD, "RD, te 


4 55 
axe a as 226 
+86, and -b for t o leaſt Part BD, whereof the 
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This Propoſition | ferves to demonſtrate that the 
Squares of the werſed Sine of an Angle of 45 Degrees, of the 
verſad Sine of an Angle, which is the remainder of the prece- 
dent from a Semi-circle, that is to ſay, 135 Degrees, are to- 
gether tviple;- the Square of the Radius. That is to fay, if 
in the-Semi-carcle ABE, the Centre whereof is C, and 
the Diameter is AB, the Arch EB is 45 Degrees, and 
that from the Point E, you draw the right Line ED, 


9 ndicular to the Diameter AB; the Squares of the 


Lines AD, BD, which are the verſed Sines of the Arches 
AE, BE, or of the Angles ACE, BCE, are together 


4 ”- ” 


triple the Square of the Radius AC. 


*- ... , DEMONSTRATION. © 
Since the Angle ECD, of the Rectangular Triangle 


DE, is a ſemi-right one, by Sup. the Angle CED, will 


be alſo a ſemi-right one, by 32. 1. and by 6: 1. the Lines 
CD, DE, will equal to Each other, and the Square 


of the Radius CE, or AC, being by 8 ual to the 
E, W 


Squares of the two equal Lines CD will be double 
the Square of each. Thus inſtead of double the 

CD, you may take the Square of the Radius AC. ' 

+ Becauſe by. Prop. 9. the Squares of the Lines AD, BD 
are together double the Square of the Radius AC, an 
the Square of the intercepted Part CD, if in the Place 


df double the Square of this intercepted Part CD, you 
take the Square of the Radius AC, which has been de- 
monſtrated equal to it, it will appear that the Squares of 


the Lines AD, BD, are together triple the Square AC, 


7 Whith was to be demonſtrated. 


# " ; 4 M4 j ry 1 ky 
' 2 x 194 p 574 
\ 6 "IE * | 1 : ; . 
* 7 * : - 
1 . : : . Ae ; [ . 
62 1. : * * ; 4 | . : : « * wy | + , ö N 
* — | x = p ' F / ** | 
THEOREM X. | 
0 1 
4 ; | | . 1 
N 8 : Fs 


of un Righr-Liut be aid 14 another tqualy divided, the 
Square of the Line compu d of the two, with the Square of 


_ The added one, are together double the Square of bf the 
" divided Line, and the Square of the Line compor'd of this 


Say, that if the Line BD be added to the Line AB, 

divided equally in two at the Point C, the Square of 
the whole Line AD, with the Square of the Line added 
quare of the half Loy or 
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half AC, err and of the By 64, 


OG Oc emi WS 


and the Ling FG equal © the Line, 


BC, wave the Square of the Line CD, com 
half BC, and of the added one BD. - 
That is to ſay, if che Line AB, in for 
Feet, and the added Line BD, 3, im which Caſe t belt 
AC, or BC will bes, the Line CD 8, and the whole 


Line AD 13; the wo i78, of the he Square 1 , of the 


whole Line AD, and of the bquar of the added Line 
BD, will be double the 8 < +4 8 25, Cn f 
compos | 'dofthe balfBC, and 0 Line D. 7 


« ** 


bY PREPARATION; 2 


Raiſe from the Point C the Line CE, oaths 2 
the Line AB, and equal to the half AC or BC, and join 


the R Right-Lines AE, BE. Draw from the Point D, the 
Line! E, parallel to the Line CE, and from the Poirir- 


E the ok EE, parallel to the Line CD and you'll have 

the Parallelogram CEFD, whereof the two oppoſite 

Sides CD; Fs will be equal 80 each other, by 34. t. 

he rein ng the two Lines BE, DF, until they meet 
int G, and Jounthe Right-Line AG. 


DEMONSTRATION. 


eee ale Prop. 9. chat'the An e G is.a 
right one, and it will not be difficult ag = Ab, that 
the two ReQan Triangles BDG, EFG, are Iſoſceles, 
that is to ſay, that the Line DG is Ar ual to the Line BO, 

. and conſequent- 
"7 2 the Line CN. 
will appear likewiſe, as in Brop. chat ch Square 

as double the Square AC, ry Square EG: 

ble 'the Square EF, or CD. From whence it follo1 

the Sum of the two Squares AE, EG, or by 47. 4 che 
ſingle Square AG, 'or the ſum of the two AD, DG, or 


of the two AD, 'BD, is. double the 'fum of the two 
AG FA Which was to be demonſtrated. © | | 


SCHOLIVUM. 


To Jemonfirate this Propoitien 'by the new Analyſis, 
= for the half AC; or BC, and and the Torres 4 
the e BD; in which Caſe 4 A will have 
as for AB, for * * 2976 for the who "=o 
"4 * 


8 * 
2 "x; * 


"IT" < 1 I * * , [WY 5 ; * 

ap d * FF. — * a N * * 

N 5 2 4 "IF n bt oh we, þ s 
a 3 K 3 7 1 — an. * Oo 4 * 74 27 2 
* lh * \ _ 
EY ” 9 


w 0 whole Se . belig addy che Sq Bn 
1 bb gf the added Line BD, the ea p 1 a5 - 
3 1 e — _ N 2 UAE de | 
3 of the „ and o — 
Line CP, compos d of uy half and of * * 5 
1 Which wa be rev n 


Wil SE. 
This Propaſition may ſerve to demonſirate t 92 K 
| Sum of the Squares of the verſed Hine of an Augle 6 . 
Fig; ys. Sees, and of the 1 Sine f an Angle which is the Re- 
9 mainder of the preceding to 4 Semi- circle, that is to ſay, 120 
Degrees, is to the Square of the Radius, as 5 to 2. That is to 
ſay, in the Semi-circle ABEF, the Centre whereof is C, 
6. and the Diameter is AB, the Arch AF is 60 
and that from the Point F, you draw the right FG, per- 
pendicular to the Diameter AB ; the Sum of che Squares 
of the Lines AG, BG, which are the verſed Hines of the 
R BB, of 15 che Angles An „ Is : 5 
Square e us as 5 to 2, or . of t 
- Radius BC, is to 2 Sum of the ber 2 
— AG, BG, to 5. " 


DEMONSTRATION. 


ö Becauſe the Point Cis the Centre of the Semi-eirele | 
| 2 the two Sides CA, CF, of the Trian e ACF, are 
qual to each other ; and the Angles CAF, , will be 
likewiſe z Hz ond each other, by 5.-1. and becauſe ar. | 
Angle ACF is 60 . by Sup. the two others C 
AFC will be together * Degrees by 32, 1. hee = 
ſequently each will be 60 Degrees, ww Es: 
120 is 60, Thus the three 7 of the e e K Are, 
will be equal to each other, from whence it fo tows by | 
Prop. 6 5 this Triangle i is equilateral, ang ka | 
ua 


- a 


ly the Perpendicular FG divides the Baſe 
500. becauſe the two W T ranges AG 
3 are equal to each other, by 26. | . 
E! Becauſe the Line AC is divided e nally. iu two it the | 
| Pp G, and thar the Line BC is added to it, it N Hllony . 
2 Prop. 10, that the ſum of the  Squar uares of the whole AB, 
| bY; of the Line added BC, is ouble the ſum of the 
pares AG, BG; and as the line AB is double the lines 
C, the Square AB will be quedruphy 6 the Square BC b 1 | 
Col. is, 8. and theſum © Squares. Ks 4 
Vill eo b be * the nc, Thy 


Peng 


ee _ Don. 


bene it may eally'be candluled) char the 


m_ 


the Favors. pk rhe Le pe a” Tc * um : Fe 
qi the Ye 244 I Nana EX * Fond of 4 g 
— Moy . 10 BG, as 3, * | * 
Which » Was to be demonſtr 158k 13 
PROPOSITION LY 4 
rob 


_ cut 4 wed Right-Line in two ſych Parts, ther the Radl; | 
gle under the whole and one of its TR. be Ea to * 
Square of the other Porr. 


O divide the ven Line Ab in the bim U. fot r- n 5; 
ample, ſo that the Rectangle under the Line As, 
and its Part BH, be equal to the Square of the other 
835 4008 act by iro. 46 3 pane Lino ABho | 
uarg , and havi vi equally 
„ hes O'S r of rag EN, 
he prola d Line AD 1 fram E to F 
Lone AF, eſeride the Square AFGH, which will 


h 
I: Bhd at V1 ll be a 1 


DEMONSTRATION. 


Becauſe the Lins AD, is diyid equal in 00 80 
the Point E, by conf. and that the l. Les 75 added * 


it, it is plain 0 Prep. 7. that the Rectangle under the 
whole Df and the * added AF, that is to ſay, the 


Rectan 1 with the e half AE, is equl!l! Y 


1 2 
* > 
_ 
1 s 2 
: <8 
, $a 
. ” 


— — - 


| foe and mc. * 
| 80 nl 10 


Alb Lins AB, thus divided. l is an dang e ve 1 
19 be % in 1 . 9 A 1 


44 2 Yi ' 


| ntl A 4 


? ** 0 N 

3 4 oy ” 1 * * * "4 * ry * * 
1% *. a ths it 3 2 n *D N 
oe Y ? % + 7 * by * 
+4; * — 
- * 1 - 
_ 7 
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* 7 . 's x a 446 "I 
= ne N : 
* * l * , 
Key! > 
* 


le e if Euclid - "Book, 


. than an ED, or than E F and by fubſtratting 
_ umnequal' Quantities As EF, the equal ones 9 * 
. : there remains Bike 852 chan AE. | | | 


„ 1 


TEL W ab different Uſes of this Line thus cut, we 
Fig- I5- wil 2 in this Place that it ſerves to inſcribe in a 


cle a Regular Pentagon, and alſo a regular Pentedecagon 
cat is to ſay, a regular + 9 ani Sides, a5 will 
be taught in Prop. 11. and 16. 


J 
1 


_ an Arch of 18 Degrees, becauſe we ſhall ſhew in Prop. 
Jo. 4. that the greater Part AH, is the Side of a regular 


conſequently is the Chord of an Arch of 36 


1 whoſe half is the Sine of 18 Degrees. But to find' 
wp Chord AH, ſuppoſe che whole Sine AB, to be 10000 
_ 58 TAN 2 and con equently its half AE, will be 50800, add 
' abgether the Square 190 
1 Amo Lines, and the Sum 125060000 00000, will be e 
Ws, 17 the Square BE, wherefore by taking the Il 

N this Sum, you will have 111 flof, for the Lins BE, or 


which is equivalent to you will have 61803 for 
\ . AF, or forthe Chord Zn of AH of 36 Degree, whoſe ble 
55 39907 is the Sine of 


p * 


"exOFoSITION Xl. 
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vbere each is compris d under one of the two ' Sides of. the 
' obtuſe Angle, and the Part of that produc'd Side, interc 

between the obtuſe Angle and the a a 
tbe oppoſite Angle re che ſame Side. 


Fig. 26. | Say, if from the acute Angle C. of the Anbhges or 


Möduc d 0 . vx AB, the P dicular 


* 1 the Side AC, oppoſite to the obtuſe 1 
wool to the two — ** BG, and to two et 


EF its equal, - from 8 ſubſtracting the Line AE, | 


Das. 6. my 116 than the other Part AH; den it is lefs 6 
than AE, half of AB, by Reaſoff of AB lefs bf Cu) 1575 
om 


It is 1 wh very ſucceſsfully us 2 to ſind the Sines of 


. inſcribable in a Circle, whoſe Radius i is AB, and 
1 | 5. * 


ooοοοοοο 12500000000 of thoſe 


* 
. . . 4 


* 


malie, is equal ta the Sum of the Squares 710 1 
. two other Sides, and ro two Rectangle: equal te each other, 


* 


obtuſe· angled Triangle ABC, es let fall u 7 7 its 


* 


EPP * 
N "ll. 8 nr 
9 


W =O Bob 65 fl 


2 gu each other, each af which J. aw 16. Wo 
under the Side AB, and the Part * 7 
obruſe Anglo B, and by the P 
That is to W i crmpc | 
the Side 50 23, the Side AC, 15, and. the le 585 3 
in which caſe the P cular will be 12 Feet; Ihe 4 
Square 225 of the Side AC is equal to the Sum of 
BE. de of the Side AB, of the Square 169 of the Side 
and of 40 the double of the * ee, | 
Side AB, and the Part BD. RE 


*. 


DEMONSTRATION, . 


\ Poraſmuch a as b y Drip. 4. the Square AD; is 
| Ge. Na 10, and to two ReQtatgles under AB, | 
BD, for te E — add the Square 


CD, it will a the two Squares AB, 

CD, or n 1. 1. ho Nele . 11 * is n_ to the 
to the Sum of the two 3D, CD, 

co is to En 1 15 55 1. to the Square 1 and to g 10] 


Neis BD. Which vat co * 
| X W..5 wr ,"SCHOLIUM... 9 15 8 


| fo 22985 e g e Th 7 1 

| n e . t. uaxe x. ALE 

AG, upon BD, the ire BE, and TER AB, the Square MY 
BK, and produce the Side BL, wes ragH. ,and then, ir 

will appear that each of the two Rectin gles HK, Hy 

is made under AB,” BD, thoſe 8 ar with the 


Square BK, and the two wo Squares a bo that is to Fa 

by 47% r. the Square BC, are ot ran 

AG, ( CE, or by 47. I, to the „ * 
en Rok 1 . 
Thie Pr ese dee es 1s an x 
cos e REIT 
x wan, to wit, W t ide o ice 
e Angle ſl be de the Sum of the | 

of the two other Sides. 


It is us d alſo to diſcover the Quantity of the Per- 
icular of an obruſe angled Triangle, when ir falls 
vichout, which always ha when it falls from one 

the acute Angles, as wo have ſhewn in 4 17. 
erpendicular, as CD, will be found by the 
e three known Sides of the To . Thus, 


6 v 1. \ "5-6 +. . of 


35 
4; © 


7 


"The 2 771 Eactid . Bock fl. 
e Bec | xd the Side AB 4 Beer, the Side 
1 ne Side AC 15, the Square of A wilt 
FR 225, x CEE will 16, and che Square of 1 
Wb Will be the hs Sum of. two laſt, 16, 169, villhs 1 
"x | Ss h being e e en the cit 225, there 
1 , Whoſe: half 20, will be the Redangle 
; Wherefore if ven divide this Rectangle 
2 55 b 7 nde AB, which is ſuppos d 4 Fett, 3 
Will have 5 Feet, for its Length BD, whoſe 1 
>. . Verse 


9 


taken from che Square ig, of the 
remain 144, for the Square of r 
- CD, by 47. 2. wherefore if you take * 25 Root 


of this re r 144, you will have 12 Feet, for che 
1 2 D. * | 4 
1 | PROPOSITION XU . 
| THE OR EN XU. 1 85 


bunte "Triangle windy, the IB: att Side 

Wette to an "acute Angle, with te Reltangles comprit'd 

11 tg Side upon which lr the perpendicular from the . 
le, and under the Part compris d between the 
5 * ar and the acute Angle, is equal to 99 Sum 7 the 
1 _ Squares of rhe tos other Sides. tay: N 941. | 


12 Say, ifin the Triingle' 4 , the Angle Bis . 
the Square of the Side AC, oppoſite to that acute 
gle B, with two: Arete 9795 'd under the Side 


1 D ch El 7 4 


ular CD, W ls t 
Ele C, che Perpeticas e AB, i 1 55 
of 5 of the two 2 


That rs to fay, if the Side AB, is for eker I + Feer, 
the Side BC, 13, the Side AC, 15, and the BD, 5 57 
in which caſe the Perpendicular CD will be 12 


Feet, 
Sum 365 of the. Square 225-uf the Side , and 140 
Fe dende of the Re Raagie 50, unden AB d BD, % 
i to the Sum 185 ES 196 of the gide A; and 
the Square 1 g 365 TE 1 Ni ak 274177 
4b 1% O D 547 
bor AF O 5 1 Keefe 
| 16118 un SHEEP Ain 
gets . thelgam of the two! fits. 
AB; BD,is to | of LI 7 5 


* 8155 * 


has % 
» 
S, + 


= 
„ « 
* 


* 
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c 
Wn P = Y * N W 24 - 
- 6: $#., . , 3 1 7 Tr 
os * . Y . : 7 . 
3 4 t | \ 
= Wl 21 


47. 


"a ſingle Square 195. 


u 


| Side Be 13s and thei e AC rs; 8 AB 196, the 


Will be 16 „and the "Square AC will 
which fed from "the 7 5; of he 
| 9 „789; there will W 140 aha AR 
= cke Nds b "AB, VD ; whetofbre"if'yo 


Sans Soars of 
BD, CD, that is to 
a1 to. che Su of 


* 


To render the g of chis -"Theorem 1 0 75 T's 
_ Ab. How D the Square | | > vi 
e EH ar furs I, and the Per- 


ee 


Lines AB, BD Na” hat che Reftang! 
* he Line © ſhall take 
and the double of the Re 


ABD, for rhe: dam of the two 
N 


a 


e two Squares A, CD, that is to 4 by 
ſingle Square AC, is equal to the Sum wf the Rowe 
Ah, and of the rwo ' POTEN OY I I. of 


vs B. Fee, 


, _ 47: 7 $3 1 


This Propoſnion! ger wf a ga tipo 
Angle is acute in 2 Triangle, whoſerhree: Sides i 11 0 0 
which will happen wüten the Square of the Side op 
— that — x Mee ak tam the um or of the 89 58 


Ie" is *ouſeSulfo to bnd the Length of. the 1 | 
of a Triangle, when it falls within, which will always 
happen, w when each of the rwo s. of the Baſe ſhall 
be acute. This Perpendicular, 28 


, will be found by © 
means of the three, KnOWn Sides of the e Triangle ABE, | 


Becauſe we ave fü ſuppor'srhe Side AB 14 Feet, be 


divide 


— 


Ns 


5] 1 ah of She Side BC, 'the Wr N will be 


"Ivo 2 


a 


"The Elements of Full 


ak ll. 
A See 2 Which is AB, you will hays 5, for B * 
25, being ſubſtracted from t 


he perpendicular CD, by 47. +” Where- 


| | 2 uare Root 12 of . * 


che Quaniiry of the Perpendicular CD 
* PROPOSITION, uv. | 
PROBLEM „ 
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Tv — a ; Right-lin'd Figure given into 4 See, 


2 


A's * Figure may be reduę d into a Refs 


| coy hoo a8 BCD. dne, 


angle b y Pro 45. 1. it is evident that to reduce 4 
-in'd ap propoſed into a Square, you need 
uce a given ReQangle into 3 5 


Having reduce one of the Sides, as AB to E, fo that | 
the Line B ual to the other Side BC, and having 
dite the — ine AE into two equal Parts in the- 
Point F, deſcribe from this Point F, through the two 


Points A, E E, the Semi -cirele AGE, and produce the 


Side BC, 48 faras G. The Line BG will be the Side of 
a Square edu ro the-propo'd Rectangle ABCD. N 


DEMONSTRATION. 


Foraſmuch as the Line AE is cut in two PINT Parts 
in the Point E, and 1 1 two unequal Parts in the Point 
B, the Rectangle under the unequal Parts AB, BE, tn: 
is to ſay, AC, with the Square of the interce 


EB, is b 5. equal to the Square FE, or F 
to fay, by ny to the two Squares BF, BG, w 


taking away the common Square BE, there remains the. 


Rectangle AC, ound: to the Square BG. BE was to: be 


| 4 a demonſtrated. 


| Aa cut 


F BY } 2 


'$CHOLIUM. 


Without . the Side AB, divide it into io. 
equal Parts in the Point I, and deſcribe from this Point 
I, through the Points A, B, the Semi- circle AKB, and 


Win taken the Line AH a to the Side AD, draw | 


from the Point H, the right HK perpendicular to the. 
Side AB, and p och 1 Point K, ere the Circum- 
* 


the — * * * 


35175 


Is © 8 and Demonſirated. | 


E25 pings Line ne AR, whoſe Square e 


* 
- 
LT 


DEM oN ST RA 110 W 


Becauſe the Line AB, is cut into two equal 3 
the Point I, and into two unequal Parts in the Point H, 
the Redtangle under the unequal Parts AH, BH, with 
the Square of the intercepted Part HI, will be by Prop. 5. 
equal to the Square of xt half Al, or yu that is to ſay, 
by 47: 1. to the two Squares HK, III; wherefore if 'you 
take away from each Side the Square HI, there will ro 
ee e I e Rectangle under the Lines AH, BH, 
1 to the fingle Square HK, and if to each of theſe. 
. equal Planes you add the Square AH, it will ap 

this 2 ſum of the Rectangle under the Parts * * 
and of the Square AH, that is to ſay: by Prep. 3, the 
pos sd ReQtangle ABCD, is equal to the ſum 5 che 80 two 


uares AH, 1 or by 4 fon 1. tO Borg ſingle 8 
. Which was to be 


The Point H . Tees to po veer with the Point 
I, to wit, w e AB. ſhall be double the 


Breadth AD, in in hin caſe eie Live HI, will be equal - 
to o, which alters the Demonſtration fo yery le, that . 
ir in unneceſſary to f. n it. , ee 


gi USE. 
This Propoſition ſerves for the Reſclution of Prop. 25. 
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bl explai as in this Beck the Narure and Pro- 

Bp as, of che moſt perfe@ Figure of al, which 

the Circle, by comparing the: fevers} Lines 

| whie! 1 be drawn as welt within as without its Cir- 

tence, by the different Angles which are-form'd 

 thers, and by the Contacts of à Right-Line, and of the 

Cireumference of à Circle, or of two Cireumfenentes 

_ of Circles: and he gives the firſt Prinefples of the I- 

ſtruments which are uſed in Afronomy, and in other 
Arts, which are bardly t to o be 45 w wi out the Circle. 
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Reval ciel, ire thoſe whoſe Diameter, or Semi- 


" diameters are equal to each other. „ 
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WY a / a * 1 ” 
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X U 


5 4 Right-Line 1 is ſaid ro rouch 42 ;. Circle, when it meets 


the Circumference of that Circle without making an 
5 with it, that is to ſay, without cutting it, or 


20 t entering within, being produced as Ab, and i is 
- calld a Tongent. „ 
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ave equally E, Perpendlicu- 
K bo, are pul och he. 5 
| | V. 99 55 N 42 
. bo * 5 5 1 25 Eik f af} N * 1 N 
The g 4 col is Pare of Ci 
ted by aK 428 [by a a Part of "the & 2 
rence of the I cle: ar ABC, or XBD, F 
it Nr. . Righn-Line AB ſhall » Vi 
throu e tre of a two Segments A 
ADB, will be e becauſe each will de Ee 
> t as we have already ſaid in D 8. 3. 28: Il 


2575 by the Segment of 0 or 5 
che e Cltcle g ter than a Semi. cirele, as ANR, or s 


* 11 * 
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E, ad Re SLATS” A VAN 14 2 * 5 * %c Fart ac 42 23 af; 
| the Segment. " Thur be 
the ang ens. ACB, is the mia 2 1 
and the 34D, © "2 
"#2 evident char (he's i 4 
Semi-cirels is Acute, that e 8 
to a Semi-circle is a Ay, — Lind W 25 
Segment e A pple, oo obeaſe. By 
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beg — any 
, ooh 285 in e tremitias 
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Angle in « 3 


ES 


| which) is in e leſs. Se 255 
Angle ACB 3 is ſudtended. 


=: "Similar | a 4 cbt 0 * whith ar . | 
_—__ ible, wa al Angles. — | 
bo WE ſad in oe "ſame 1 manner ar fs the 
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| .2 Ang Intl is | 
Fig. 6. . 8 cha 5 Tint d by of qi or 
cum rence of a Circle: as the Figure ABCD, er the N 
£97 ABED. | 
The two Radij A 2 AD, "maſt not make 'one and the 
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15 in, 105 . 
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8 5 1 e the Ci 


ever as AB, and having di fo in two at the 
"__ C, draw through "yt Point 8 x "DE, 
: 4h | . 4s f 2 


„ * Ee 
perpendicular to the Line AB 
pendicular CE, the Centre pr . 


there N no more chan to 5 Mae gn it 
the Point 


Ban nk fe by the ey 
Perpendicular 


Circle muſt by in the A 
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This Propoſition ſerves for the following 8 which 
do ſuppoſe a 1 0 es ere ee of 2 Cirele 


anne 9 4 5 
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SON 


1 e THEOREM: L 
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- 888 — through their Centres, will paſs through 
ile Point phy the ouch each the... 1 


Ih; that if tho“ che Centtes C, H. of, two ele 
BC, DE boſe Circumferences touch each other el 
without, you draw the Right-Line GH, which cuts. the 
Cifcumference ABC ac rhe Point A, and the Circumfe. 
rene DEF at Point DO; theſetwo Ciel $ will 2 
other in the Points A, 5 that is to Fr Y 85 4 
Points A, D, coincide, fo n their as pt 
FRG. to nothing. fs | 


— — 


- nee i 6 oe 


& il. pe 17 ; 
ag 4 * ARATION. 3 4 a 15 
bree che Poi int 1, take ay N 0 
two Circles ABC, DE fad GEE ve CB a 
rhe Right-Lines? GY,” * 8 
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'DE MOnSTRATION: | 


— Hr, of the Trizngle GH, are 
together greater tha H, by 20.1. If you 
take from one Side the two Lis _ HE, and from the 
other Side tlie two GA, HD, which are eln ewo | 
eding, it will appear that the Sum of the Lines 
Io, IE, ter chan the Line AD 1 and as this 8. | 
omes leſs in rtion . — — 
Pein of Contact, ſo that it is reduce d to — — 
Boint of Contact, and yet remains greater than ; | 1 
AD; this AD muſt neceſſarily be .reduc'd to no- I 
_ and ti Point A, ot D, — two Circles 3 
DEF, rouch each other. Which war + % ..... 
. | i 13 6 pup arts e 5 
1 N az To nne. 
sener UM. 


1 this demonſtration, Whi we ae aa 8 
as much as poſſibly we Sud, [oe not 5 1 
low that of Exclid, which i is a5. yo 

I ſay then, if the two Circ Ce 5 ABC, ; 
other without at Point B. the Righe Line. _— 
chro' the Cengres G, H, of thoſe. too 5 paſe 
thro'' the Point of Cont B, ſo — it cut tho 
Circumferenee ABC;"1 yer for example r the Deer ; 


Points A; D. 


DEMONSTRATION. : 1 1 


Sa drawing the Radij BG, BH vill 
by 20. I. that in the Tri angle GBI, — ides G 
or The two GA, HD, X are together 
— GH, which being imp _ . it 15 — 8 
Im e for Right- E W oins en- 
rres G, H, of the wo propos d Cites,” to paſs \gny 
where but thro' the keimte Na FORE; T7 / 
demonſtr ated, 1 bs 44 | 


bY 7 5 * EE 1 * 9 J 


Thie pr ſition 2 06. et ing ſerve” 

ſtrate the 8 "ah hich g 2 0 that a we he-Li 

drawn” thr N ew Foircles that ach 5 

hers — 1 chro? the — t that ia do . 
thro' the Point where They touch each 
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1 din pf 1 


2 It 2 01 


being produc d will paſs We Point of 2 A, 


eee tp pen o STRAT 10 N. 
Fum at t 

Line EA, would de greater t 
* * _ Which was te be dem 


Ah; 
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be found by 20. x. that ; in the Triangle 
the rwo Sides EB, FB, or that the A, that is to ſay, the 
a 


2 1 LY 1 * 


it 


WN oe mh is ws e 
4 l. t b witbosr. 


La daſh if. the e gh s Bs ABD; conch — 


er Point, as.Þ e240. fro! 4 wy 


a ts Þ 


| oy 11560 UF br Anf o 


e n an XY) 121 4 
Draw chr the Quatre E of the Circle 11 1 the 
Centre F of the Circle ABD, the Right-Line Ef, which 


_ Wee e e K. 


aſe 3 BBB, the 
ar 2 z ar The ſingle 


thethird Side BB, menrr 
being impoſlible, becauſe FA, FB, are equal Bay, i 
alſo impoſſible that the two Circles AB which 


touch each other at the Point A; end couch again at 


62 in the 


ſay, inthe ſecond- place, chat rtf the two Cireles ABC, 


puch each or r-withour,; at Q | 
in mode Potat 3. N 85 


> DEIONSTRATION: | 
nay made u P reparation like c . 4. 


the Sum b 


bog, Line EF, is i e third Side EF, "which 


AAR x 2 1570 72 \ 
* cf „ 


poſſible, it 19 Es: Scher che 
cunifere | b 
8 be te he 70 ont 
Ga. te Lf 8 


— 


n 9 „„ — — ; 
- 2» * ' ; 
* 1 * 9 = 
Gi , 


 setroL101 n. 3 
7 Fig. 21. 26 


Ee two _ that if the Foo. . en 
HAD, cou'd touch at Point 
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ht-Line drawn through t 
— Sy 12. to 3, ro}. each | | 
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THEOREM XIII. 


ual Rig t. drawn in s Circle, are 
278 75 Centre ; 4 thoſe that ate Eran 
_ Centre, ore equal ti each other. *_ 


Trage ines are ſaid tobe in tern wh 5 

terminated each way 4 i ce rence, 38 
CD; and. I ſay, firſt, that 15 two Lines AB, CD,; 
are equal to each other, they are oy, ws from = 
Centre E; ail e ee . y.D „if Rom t . — 
E, be let fall the eee erpendu |; 
wil divide them'e in two at 

9 theſe two' pence 5 9 8 5 
to each other. 


DEMONSTR aig. 


_ drawn the Radij, EA; EB, E 
appear bp 18. 1, that the two Rae 
are equal to each. other, 

455 two * B, C, will be 18 
ſo that by 2. 1. the wo Sides: 255 Kc. — 
Rectangular riangles EEB, EGC, are in ike 
equal to each other. hich wr: te be demwonftvared. * 

Say, in the ſecond: Place, that if the two Lines AB}! 
CD, are equally remote from the Centre E, that is ro 
ſay, if their Perpendiculars EF, EG, are equal to each 
other, theſe two Lines AB, CD, are likewiſe equal 

each other, which we ſhalldemotiſtrace, if we ſhew les 
their hubs BF; 828 9 each vitier;* 
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* ; e 2 ITE. IM 
. _ - DEMONSTRATION. 
Ee 2. "ED 1 e 


| ih Deeauſe by 47. 1. the Sum of the Squares BF, EF, is 
N to the Square of the Radius BE, or CE, and that 

in like manner the Sum of the Squares CG, EG, is 

equa] to the Square of the ſame Radius EC; theſe two 

Sums will be equal to each other; wherefore by taking 
e equal Squares BF, EG, there will remain the 

ſingle Square BF equal to the ſingle Square CG, and con- 

ſequently the Line BF equal to the Line CG, and the 

double AB equal to the double CD. Which-was to be 


This Propoſition ſerves to demonſtrate, ' that all the 
Perpendiculars, let fall from the Centre of a regular 
Polygon upon each of its Sides, are equal to one another, 
ou this Centre is the ſame as the Centre of the Cir- 
cle circumſcrib d, as you will better perceive; 'when you 
| have read the th Book, which treats of regular Folygons, 
iofcrib'd and circumſcrib'd round a Circle. We ſhall 
' Kikewiſe make uſe of this Propoſition, to demonſtrate a, 
Caſe of the following; and it may likewiſe be uſed to, 
demonſtrate that /eſſer Circles which are equally diftant from: 
t Ceurre of the Sphere, are equal to each ther, 7 


PROPOSITION * 
THEOREM XIV. 


if fevers! Right-Lines be drawn in a Circle, rhe groateft of 
Ie the Diameter, aud that which is neareſt: te Centre, u 
| - greater than that which is further off. 1 n 
Fe. 20 1 Say firſt, that the Diameter AB of the Circle, whoſe : 
e Centre is L, is the greateſt of all other Right-Lines 


that can be drawn in this Circle, for example greater 
than che Line CD, which is not a Diameter. 5 


DEMONSTRATION. | 


If you draw the two Radij LC, LD, then by 20. 1. in 
the Triangle CLD, the Sum of the two Sides LC, LD, 
or LA, LB, that is to ſay, the Line AB, is greater than 
the thiid Side CD. Which was to be demoſtrated.. * yas 
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«as and cc 9X Aa 
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JJ ĩͤ v Wo RIO. 
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r > TT; 


Eopliitt's and We 


fame manner 'tis demonſtrable that the Diameter AB is nus 
eater than any other Line whatever, that can be Fa- | 


5 in the Curcle thro a Point which is not the 
enter. | 

I ſay, in the ſecond Place, that the Line EF, which 

is more remote from the Centre L, than the Line , | 

ag agg eto me” whichis nearerit. M by ed 

. dh pep 


12 * 4. 


'PREPARATIO N. n 

Dres from the Centre L, the Line LG, perpendicy- 
uur tothe Line CD, and the Line LH perpendicular 
the Line EF; and as this Line LH is a than 15 | 
Line LG, becauſe its . d that the ing BE 7, is fur- 
ther from the Centre L, than the Line take the. | 
er. LO equal to the Line LG, and draw thro' the 9 
8 „in the Line LH, _ — . IK, * — 
e equa to the Line 7 14. Laſtly, Draw t 
* LI, LK, LE, LF. 2 


DEMONSTRATION. 


| Becauſe he two Sides LI, LK, of the Triang x; 

ualto the two Sides LE, LE, of the Traagle I 

—_— t the compris'd Angle ILK, is reater than the 

compre 'd Angle wh *y EE, K, or CD its "ah bro 

greater t Prop. 1. U 8 
n | 4 * * * | 


USE. 


iy PI 3% 2 


Pr EY 2 fomren.co demonfrus in. 
that the ſmall Circles 2 are furthe r 


Centre of the . are *. becauſe te Dame 3 


are leſſer. 
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WF 
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ed le. book ll. 
* 5 5 an. 
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. 986 Wia 
The perpendicular: Line frown thre' the Extremity. of the Dia- 
meter of a Circle, is wholly without the Circle ; \and every 
other Right-Line it, and the Circumference 


of the Circle cuts it, and enters within it. 


Tn 12 0 ts, if 2 the ee A of IJ 


OE DEMONSTRATION, 7 


If you draw the t-Line EH, 1 have the 
Rectangular Triangle EAH, whoſe tenuſe EH is. 
Eran Can the Side Ay 7.9. I. Lp oh it is oppoſite 
vo the Righ Angle A, which. is the reateſt- | 
| henceft 70110 05 that the Pointe 155 is 
the ex: Wy the Point A, which is in 
rence, / and that con en: the Line CO. is e quite 
E without the Circle, fo uches the” Circle in the 
I Point A. Which was to be — ftrated. © | 
A | I ſay, ſecondly, that from om, th Point of Contact A, 
; „ oe can't be drawn belowthe Tangent CD, any Right- 
Line, 25 inſtance HE, which does — cut t the Clos 


3 LG Fans hog ; and . 
_ _— PREPARATION; 


Let fall from the Centre E, on the Line AF, hs Per. 
| 1 EG, which will cut the Line AF in ſome 

lace below the Point A, * in E, by — ay of * acute 
Angle EAF. 


4 5 DEMONSTRATION. 


. : Becauſe the Angle E is right, it will be the greateſt * i 
ofthe Angles of the Triangle EGA, by 32., x. and by | 
. 1, the Hypothenuſe EA -will be greater than the Side 


Wheas it follows OE 8 
Eb, FT e is h 


= v4 : p | 
X. 1 , 1 4 „ 4 * 


i 


Centre E than the Point A ind 16 bb. Bike AF, cuts Plat 2. S 
2 er it. Mich . yo dewon- Figs 25. 


1 2 4c on 1s 2% Ik 
ScHUIux 2 
The: Conimchrators of Balz, add ge lg N. 
. e ah he 
. a 1081: - mea 1 
nl FAL,1is greater:thant auy ReQHineal Agure An 
N ever; which is eridesg cg our Deſinitian | 
| gle, by the which it is known that the mix'd Angle 
Al is equal to the right-Bu's Angle EAC, which is 8 


: right. One. 
"i They add lite wiſe, — * ugneceh f - thay. CAT, 
3 peer e —— = inn pröper ly - callfd Lx — 
85 . ind Angie whanever;» and char 
| 2 e dro ling, tuch is likewife 
| dent} becanſts the 1 not an Ani « e eee 
Tee e \ * g NN 1. 8 


geri s E. 
a x” 143 is L474 
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Cen tr 198 
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wie Tangent thro n Noint gu 
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LOSER Il. 


vena bon Bins len. Regs Jos Cabo ; mf erence... N 


FO draw from th 8 Point A, wit ut t 


na nn ens 


10 
247 


1 the 
- give Point A, to the Centre B 
5 cuts the 
C, chrough which draw to the py B; 

a Per ndicular CD, which will be te — in D, by 
the Tx of #Circle deſerib fromthe Center | 

en Point A. Laſtly, draw from the Center B, 

ol, rk Sree he; D; and-thrg' the Pong E E, a 
. — cuts the Cir 0 E: day to the giv'n 
oint A, W. — 3 


. * bs 3 1 17 17 
* 1 . Y 
} a 


© ts 


CY "he Hero Bil bent. 
26. \ DEMONSTRATION... K 


e * d an b. 1. that the two Triangles BAE, BDC, 

; are WT 1 to WH others becauſe they have the two Sides 
BA, bE, equal to 

_ compr 


two Sides BD, BC, and the com- 
Angle B, wherefore the — BEA will 


. a Angie BCD e BCD, which being rig 2 An- 
I 


EA will 


and by Pr 
CAR — LF eber er _ — PE. 


Which Te We eee 
R N #4 #4 
DISA AH n U SE. 


i 1/The Uſe of Tangent Lines is very frequent in Tvige- 
| | | merry, as well Spherical as Recłilineal; as alſo in — 
IA ericks,.to determine the pointsof Roſanna ga a Teer 
„ | Surface, as well Concave as Convex., likewiſe 

made uſe of in Nyalling, for the Deſcription of the Baby- 
lonian and Italian Hours; and in Navigation, where we 


be Height 5 the he 5 or ſome ther Star. "Tis alſo 


made uſe of in | 
19 commeiouly adrature 2 Curves, whereo you have an Ex- 


e mall lay 
| y hed to Jr een. | 


ola ' PROPOSITION | m 
Fog THEOREM XVI. 


Wh x} e.4 


v Where another Right-Line touches its n & per- 
|  pradiculer te thee of ber Right-13 ne. 


Fe. oY 12 Sey, 5 the Riglit-Line CD, cov in * Point 
| | Circumference of the Circle AIB, whoſe Cen- 
tre is E; 5 tit-Line AE drawn thro' the Point of 


| | the TON CD. 
„ A DEMONSTRATION, 


For ir the Line EA i is not perpendicular to 4 
at? 54 it will mike. rnd it on the one Side 


+44 3 4, TIRE 
2%" $208 


+ *%. 5 x , e , 4 
0 b, 1 = 


take a Tangent-Line for pur Horizon when we obſerve 


eculative Geomerry,. 


e ple in the firſt Theorem of our Planimetry, which will 
ſerve for. ry adrature of the Circle, and of the Parabols ' 
own in Prop. 31. another . 


4 an drawn from the hs of * Cie, to 4 Point 


» $1 2 gf ®: 1 


Contact A, | Rig the — i is' A nd to 


4. 


e at D "137 "i 
n | Acute-hagl Sg on the other an obtuſe one : if forex. Pe „ A 
ou wou' 


ample have the Angle BAC obtuſe a % 
gar off the Right-Angls; BAB, by che Line Line AF, which - + 
in this caſe being erpend che Banzer 1. 

will touch the Circle àt the ſame 1 5 A, where 2 
ſuppos d that the Line CD touches it MMA. 2.6; and ſa | 
being quite out of the Circle, you may draw:berw a the 
Tangent-Line AC, and the. Cir 


W e 


Line, . is contrary to 
16. Ther efore there 1$ ya ber Ling ve 


the Diameter AB, than "OW? 0. Which 
6: to be e, £4427 5 c d . 
00 8 -+SCHOLIUM: 6 ie Tan: 


aaa Gan e e it Nieten Py; 84 


eee et Rawet 
ing, 


This propoſition My" yet 


other ways, among the reſt I have choſen the followin 

which ſeems te me the plaineſt and eaſteſt;of al}. 

If the Line EA is not ndicular to the * 

— * £ „let ir be EH, ſo that the * H be 2 a oe 
hich ciſethis' Angle H will 

che rer Angles of ttc mane 2 7555 2.1, 1 | 

1 2 1. the Side EA will be Ne Side E 

aul the Point H will be within the Circle, and. ſo 72 

Lins CD will der be x' eee, "There 


| Line GD any other Line 2 to the a; 
frrar, 


1 Diameter Which wer fo be 


This Demonſtration is not difect, but it may be mils 
direct, by ſaying that fince the Line CD touches the 
Ci enmforence "NIB, « at the Point A, all its Points are 
Further diftant from the Centre E than the Point A, and 
thus all che Right-Lines which ſhall be drawn from the 
Centre. E, th all theſe Paints, W ; habe + Fri larger 
Line EA, 'the which being the 


n eke CD, by 8. 5 iy 


This Propoſition PEE for the Demonſtration of the 
following, nt. 32 and 36, 48 ; 
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Ag. #8. Or one of its two Sides may cut one of /the 


| oo Sides * che . ay in I. 39, hs. 
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om be r e ry Rbör Liub Ab mee, ER 
* 8 le, af Be Font of cm 42 led Fhe' Centre. - 
„ cher ir the Line AB. 4 at the Point E 


Circumference of the Circle C „ and if thro” ; th 
Point of Contact C, be drawn the Right-Line CF per- 
pendicular to the Tangent AB; the" Centre of the Circle 


z is in the Ferperoutar EB or which is the fame 
thugs this Petpenglitular CF paſles thro che Centre. 
=> DEMONSRATION. - | 
1 tori it is fa age the © the Cir ae 
and that 1 1 the N 35 19 = - i jn 
a 1a er 


oi Sup. the two. 


4 and beca 
ſo 5 to the Tangent 
N e and 


8 one, 


OT Ie demonſtrated. 4 101 1 1 a 25 J 77 41 125 F 
3 a 1 1 | 

5 erosirron * _ 
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rence of .a Circle, when t Go and on one * 
* Jome m_ ſe 7 8 8 


18 2 at the Gireumſyenty cis, is i at 
forming Lines are id a wen, fo and angular 
Point is in the 8 of the ſame Circle;as BAC, 


2 2 


one of whoſe Sides may be in a Right-Line with the 
Sides of the Angle at the Centre BDC, as in Fig. 29. Or its 


two Sides may incloſe the Angle at the Centre, as in 
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15 double the Angl6 the Gr 
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1. 1 APE 


Becauſe the An 
reſpect to 
equal to the two o 
equal to each — 785 
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ference BAC. "Wars ts of pins he 


bend Us tbe Hang g Gries 
8 drawn Hom the Angl 2! 


; the right A ADE; ir will 
IDE is. double the 


whole Angle UDC. is. 
* Which Was to be demonſtrated. 
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- p&0p0$1TION XXI. 
THEOREM XIX. 


and the ime Semen of ee 
equal to each other. 


Here may happen: two Caſes, becauſe the Angles may 
egment greater thap a a Semi- cirele, or in a 
Sond leſs than a Semi-circle. They may likewiſe be 
in a Semi- circle; but this third Caſe. will be demonſtra- 
_ * he ſecond ; wherefore we ſhall ſpeak only of the 


1 therefore, ft t the two Angles D, C, which 
greater ban 2 en, 


are 


By drawing from the Centre E, the two Radij, EA, 


Ez, it will appear 20. that each of the two An- 
; ghe at C Circa free ©, 55 


equal to half of the 
at the Centre AEB, nd that conſequently” theſe 


nemonſtrated. 
N in the ſecond Place, that t two Angles C, D, 


hien are in the de 5 ABCD,. 1 $s thana — 


are equal to each o 
DE MONSTRATION. 


Ser." 26? 44 


Goal Angler AED, 'BEC, are 


15. 1. it follows b 1. "the he 
Are equal to each e 


** 


Lau . 


Angles C, D, are equal to each. other, Which was | 


CAD,” CBD, are in the $ 
2. Semi-circle, they 
ing Caſe ; and becauſe t 


„erer 28588 


os, — a - Sw. MS Py 


Erle — Defines, 


u 8 E. * 2 ** . 158 
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8 from this Ser that che — -o 
AB, ught to a et qual, being cen from the 
C, D, — any hier Pol Point vol of of the Au 805 


ſince thus ĩt ! always ſeen under equal Angles. 
This Propoſition ſerves alſo for the . 3 

deſcribe a great Cirele whoſe Centre cannot be 
which is extreamly uſeful in the Deſcription of great: 
Nope which are made by the Privetples of the 

graphical Projection of the Sphere; and likewiſe 
ro give a Spherical Figure to Copper Tools, on which 
Glaſſes for Teleſcopes are to be ground and 2 
This great Circle is deſerib' d mechanically thus 

To deſcribe for — Circumference of a Circle“ 
this? the three given Points A, B, C, you are to ＋ 1 


upon ar me other ſolid Mutter, an Angle — 4 


equal to 


hich contains the Segment ABCD, -_ 


having ; put in the Points A, B, two Iron-Pins'v very om oy £2 
er : 


you muſt move the Triangle ACB, the Sides 

CA; CB, ought to be ſufficiently long, ſo that the Side 

CA touches the Pin A; and the Side CB the Pin B, and 

then the Point A will deſcribe by this Motion the Cir- | 

cumference ADCB. 
Becauſe the Inverſeof this Propoſition i is likewiſe true, 

it may be of uſe to draw through. a given 


Point a Line paralleſ to a given inacceſſible Line —_— 
Ground, a$.you ſhall ſee. 


hrough the given, Point C, to draw a Line CB Rerik fu 35: 


Jel to an inacceſſible. 


ven Line AB upon the Ground. 
meaſure with a 


or otherwiſe, - 25 
AGB, and thooſs upon the Ground the Point D 


the Angle B be to the Angle Ac;B, to 
che Angle BOB box „C, D, B, be in ACP, 10 rhoend 


of a Artie. After that, make at the Point C, with 18. | 
Line CB, the Angle BCE equal to the <5 


ki to ths 


draw the Ri in CE, which will be 


given Line * becauſe the Angle BCE is 
equal to its = gle ABC; equal by Prop. 21. to 


the Angle ADC, ſince esch ſands: on the ſame Arch | 


AC, Oc. 


1 — * 


. * 
R 2 "IF Rr * 8 5 
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” - x * * * » %..3$ 
_ * 
Nn 
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£ . 
* 4 o 
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1s t is taken * Frinci le in That a Line r 2. 
pears always ov when be ib TEE equal An. : 


* 


7 
. HY. © . 
— - 
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LL) 


y J «Say; "that the two 


ones. oy: N to be demonſtrated. =» 
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PROPOSITION l 
TuBOE BN XX. 


* . dnglee ef Qaadrilaters! tnſtris'd 4 
* en . Se- 


0 BAD, gen, of hs 
adrilsteral EF inſerib' d in a Circle, 1 
| I IDEs Cock, — 


ta che three Angles of a Triangle, namely e 
SER e 2 


| two r:ght- ones, b Y 32. I. 


LE DEMONSTRATION. 0 
1758 dra the two. SAC, BD, it will pear 


ET that th Aue BDC, is equal to the 


gle 
g upon the ee BC; and that in 
59 the Angle 2 he Angle AC, 
which ſtands upon the ſame Whenee it fol- 
los that the "whole Angle BAD i Us 2 to che Sum of 
. the twa Angles BDC, DBC ; 22 adding the 
mmon Angle BCD, it will ap dum of the 


tyq op les BAD, . al to the Sum of 
the 050 BC, BCD, devi ch Gay, wat tuo IN 
neee 
. maraitonvinc'dof the Truth of this Tkeo- 


rem, you . conſider that ſi ＋. 2 by Prep. 20. the An i 


— T ber half the An 
the Are that. 
t the Angle 


in like manner, the tains ol 
{ che] egrees of the: Arch BA 2 BED che, 

A, BOD, contain together but 
On whales n N 360 Degrees, Fig Angles 
ma together 11 Degrees, 01 * Two 1 - . 
e, to Gs e . 


7 re, 2 ha 7 
e + high 6A alga. os. 
This Propoſition ſerves to — Part er 59 


at the 
__ N. res 


: 31 and 32. 


n 19 ” 5 ö ; RO. 
* "SY 2 


; laid wn aide 
PROP QSITION, & 
4 * u fl | 
i — Lee. 7 e. 


1 ans 


| that" if che rivo'Segmetits/o£'4; Cirels 4 | 
0 L are Alike, eee 13 f 
f Angles ACB, ADB, PO To Ar e 2 7 ; 

7 ö * v4 : ; 8 

4 2 PREPARATION. e 9463 


5 the Segment ADB; appliet da the . : 


Ab," e Fa Ol ed ge tele ep Segment 7 
che F | 


35. that is a t cum 
where e nu Nh FEEL 4 


| renee A | wou d have it reach + 
3 the Lis AC 0 22 * B, e 70 | 
| 1 * "MM © $73 yo 
aß! an AT 
abe bs ſite: interior þ 
ADB hould fall: _ | | 4 
8 Wbence it follows that the __ a 
ments ACB; ADB, are equal to each other. 8 3 
W LT, eee 
$4 3 IV REL A, 1 5 as + ? 8 | 


w lu, S Vo cine 477 2. l 


het . Iſpſceles Triangle, whoſe two equal Sides are two Arcs 

df equal Circles, into a Rectileneal Iſoſceles Tri- 

angle: As if thepro _ Triangle be ADCEB, whoſe 
are two equal Arcs of equal 


f Circ you are to draw the Rich- Lines AC, me ich 


eee XXIV. 
; "THEOREM XXI. 


” are equal 10 cath 


Yoo ha if the two Baſes AB, 55 of the two Seg⸗ 


ments af Ciel, ABCA; DEFD , are equal — joe 


other, and that theſe two. Segments be: 
they contain the eq Angles ACB, DFE; theſe 1 — 
DEF, ge! ; (ard each other. 


two Segments AB 
3 17 


© DEF Md upon the Suchend 
>” * e DE 8 Vic the B AB 4 


which is N pate . — "theſe two Baſes are ſuppos'd. 
equal and then you will find that theſe two 3 


Will not exceed each other; that is to —— will co. 


ineide, and if you would have the Segn EF take 


up the Space AGB, produce the Line Fr far as G, 
and joia the right AG. 5 oY 


2 DEMONSTRATION. Th 


2 wou 'd have*rhe Segment AGB ET che 
— bt t t AEF, which is ſuppos d equal to 


B, the Segment AGB muſt likewiſe be 
; — — a — ACB, and conſequently che Angle 
C be _ to the Angle ACB, by Def. 8. which being 
_"1mipoſſiible, becauſe the exterior Angle ACB is greater 
than the oppoſite interior one Gf by 16. 3; it is alſo im- 


poſſible that the — ment DEF ſhou'd fall any where but 


on the Segment ACB. From whence it follòws that the 
two —— ABC. DEF, *are equal” to _ other. 
, Which way ts ”" demonſtrated. | 


5 USE. 
This Propoſition is made uſe of to reduce a mix's 


ADC, 
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- nh Wo 


- 4nd 65> tad Ah 


«z«_ %. VL ai 
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lin d and Demonſtrated.” 
ſs: Fj with the Baſe AB, will make the 


ReQilineal 
ſoſceles Triangle ABC, —＋ ropos d ADCEB, 
— of the rwo .cqual 8 cs of 


BCE, &. 
PROPOSITION XXV. 


PROBLEM, 1 


tien Suez. t * 


"Circle, ACD, | 
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* 7 , 
N 2 
£ 4 1 | * * 
$ 4 p . 
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— SAG SE two. 


ere& on thoſe Points the two Pere 


pendiculars DE, Centre tough, their Point of 3 


will be the Centre 


DEMONSTRATION. 


Becauſe by fre, 1. the Centre of the Cirdle, whoſe 
Circumference paſſes thro' the three Points A, B, C, is 
in each of the two Perpendiculars DE, EF, it ought to 
be in their common Interſection E, w uveatly 
the Centre of the Circle muſt be, whereaf ABC is 8 


degment. Which War fo by done and dmr 


USE, 
This n, is the Foundation of the Praftice 
which we have taught in the Reſolution of Probl. aa, ip» 


zrod. and it likewi © ſerves te deſcribe the Circumferencs of 


Circle, thro the — Points of 4 
45 will hotoghe in rg. f. KY 6 


41. 
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Teresren Xxx 
THEOREM XXIII. 


equy! bd, the equal Ang le- at 'the Gent, or at the 
3 pop on are ſi N by equal Arches. 


Fig: 4e 1 Suppoſe that the Circles ABD, EFH, are equal, ſo 
that the Radi j CA, GE, be equal to each other. This 
being ſo, I ſay, firſt, that if the Angles at the Centre 
Az, EGF, are equal to each other; the Arches AB, 
E, which LCubtend chem, are in like manner equal to 
Y --  +-* eachother; becsuſe they are their Meaſures. 
| | 50% Ry, Lecand ly, chat if the Angles at 15 Gircumſe- | 
IF ence D, H, are equal to bag dh. the Arches AB, 
= EE, on Which they ſtand, « likewiſe Ll to path 
other,” becauſe hy Prop. 20. thoſe — * H, * 
halves of the Angles at the Centre C dieb 
* to each other, and conſequently have their — 
eaſures AB, EF. Which was to be demonſtrated. | 


Keener XXVIL 


. THEOREM XXIV. 
The. 20 at the Centre or Cilkuitferince nar ha. are 
 _ equal to lach other, when they are ſubt AC 4 by equal Archer, 


5+ as 163, I Suppoſe: that the Circles ABD, EFH, are equal 8 
ws 1 Rail 1 * 181. be equal to each other, an a 
Wu Aa E, are in li N he Ms 


ay, 155 1 7 the Angles at nere C, 
1 ach Or, becav their AB, 

. Ve 70 > Tu 
* 8 ſay, in Nhe e place, daa Aiſges * Cir- 


cumference D, H, are equal to each other, becauſe by 
Prop. 20. they are the halves of the Angles, at the Centre 
C, G, which have been demonſtrated to be equal, 
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Polit dent monſtrat 
PROPOSITION XXVII. tw E 


0 Fig: 41. 
THEOREM, XXV. | 
qual Lime in equal ciel have equal Arcs. 


Suppoſe the Circles ABC, DEF, are equal, and con- 
ently their Radij AG, 15, DEE as alſo the be Lind FR 4b: 


| 


DE; then, I ſay, the Arcs 


cauſe they are t e Meaſures of SORT two 1 at the 


Centre G, , but by 8. 1. are equal. ich was #6 
a * wm | 


PROPOSITION. d 


THE 0 R E M XVI. of 
Right-Lines Sulrending 1 ares in ng chte, al 


Suppoſe the Circles ABC, DEF, are III *. * 
1 — eva their Radij AG, DI, and the Arcs 
DEE; then, I ſay, Lines AB, DE, are 5 by 
the Arcs AIB, DKE being ſuppos'd to be equal, the "+ 
Angles at my Centre G, H,-mea rod * muſt 4lfo — 


4 


Baff ae an 72 1. the Iſoſceles es, A5, — 
* J. and e s AB ; DE, Mt = 
Which was 1 be anna a, nd | 
4 0 . 

1 ai 


JA 
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5 ane * 


m B, kad dem 


PROPOSITION . 
"PROBLEM nw. 
| ve «gives e. 


* 
* 


A * 


-0 bited the Arc ABC, join the two . 


A, C, by the Right-Line AC, and 18 it in 


0 point D, let fall the fi icular BD, and that 


will biſect the Arc Sy C, * that the wo Arcs 


. 1 


DEMONSTRATION: . 
Proving che Lines AB, BC, you will find by 


the right-angl 24 Trian ler ADB, DB 
| beings 2 y Prop. 28. the two Ares 


— Which wart : 


vs. 8 = 

This Propoſition | faves robiſel an Angle, divide a 
Circle into 32 Parts, for the 32 Winds or Points 
of che N Compaſs. it ſerves; ale to divide 
2 Circle into its 8 tho' tis but in Part, be- 
. cauſe we ſhould know how to divide a Circle at leaſt 
into three equal Parts, which can't be done by the com- 
mon Geometry, it being a ſolid Problem, Wa tactiee 


we are contented with 2 this Diviſion by Tentati- 


on, which is Ren or coming at what is . to 
be effect 
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i - Circle, an Angle in 's Cemiccircle is right, that ins 
' greater Segment is acute, that in 4 liſt, it obtuſe. 8 


N 4. . 1 ; * i 
Tout, che "Angle ABC, in the Semicircle, ABDC i 
is right, ſo that producing one of the Lines BA, BC, 
for inſtance BC towards E, the Angles ABF, ABC, will 
be equal, conſequently right. Mes, 


"hh 


- 


DEMONSTRATION. 


Draw the Radius BE, and by 12 you know that in 
the Iſpſceles Triangle AEB, the Angle ABE is equal to 
| the Angle BAE, and in like manner in the Iſoſceles Tri- 
| rngle BEC, the Angle EBC is equal to the Angle BCE. 
ence it follows, that the whole Angle ABC is equal 
to the ſum of BAC, BCE, that is to fay by 32. 1. to the 
external Angle ABE, and conſequently each of the two 
les ABC, ABF is right. ich was to be demonſtrated. 
ſay, in the ſecond Place, that the Angle BAC, in 
the Segment BAC, greater than a 'Semi-circle, is acute, 
or leſs than a right. By ne . | 


DEMONSTRATION. 


Since the Triangle ABC is right angled in B, as has 
been demonſtrated, it follows by 32. 1. that each of the 
. other two Angles are acute, conſequently that BAC is 
leſs than a right. Which was to be d ate, 
Laſtly, I fay, the Angle D, in the Segment BCO, 
leſs than a Semi-circle, is obtuſe or greater than a fight. 


DEMONSTRATION. 


| Becauſe the 18 . ſite Angles 'A,Dof the Quadri- 
lateral Figure Abbe are taken together equal to two 


— 
* 


_— 


Ac = a 4% e 


right ones, by Prop. 22. and the Angle A has been de- 
monſtrated to be acute, the Angle D muſt be obtuſe. 
Which war jghe denemſtrated. | N 
2 41 1 634 4 5 . c "A | 
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Fig. 46 


Fig TH 


Fig: 45. 


| reckon up all the different Wi 7 


1 2 


os 8 . 
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This Pro opt ferves to gbd witdac: a Sn 8 
0 


true; for deſcribing the Semi- circle ABC, and applying 
the ri ight A of the Square, to any Point of t "Cir- 
cumferencęa tor unſtance | Ir that one of its Legs, as AB, 


touch the xtremity Aof the Diameter AC, if the other 


* e the ocher Bxtremity C, the Trace is 


This Propoſition i is alſo very ufetel in erefting a Per- 
pendicular upon a given Point of a given Line: Thus 


jf you were to ere a Perpendicular upon the Point A 


of the given AB, deſeribe thro the given Point A, 
——_ Point C, taken at Diſcretion without the gi- 
ven Line AB, the Circumference of a 92 5 tes th 
the Point B, where, it cuts the Line art 55 


Center C the Diameter BCD, cutting AD in Þ. « 
which and the giver Point A, draw 12 8 Right 1 0 
and that will be a Perpendicular to, the 


poſed, that is tq ſay, the Angle BAD will Line A a dei 
one, I who 99 


in a e e 8 

This Propoſition ſerves alſo © let fall a Bones 
from one of the three Angles of K 1 1 on the oppec 
ſite Side, or even two af once: Thus if you were to 
fall Perpendiculars from the : Fins , of the Tri- 
angle ABC, on the oppoſite Sides AC, B 2 cribe upon 
the third Side AB, t = Semi-caircle ADEB, and thro' the 
Points E, D, where the Circumference cuts the Sides 
AC, BC, draw to the Angles propos d A, B, the Right- 
Lines AE, BD, and they will be e to the 
Sides BC; AC, by the Proper e Semi-circle, 

I ſhould NAGY pag Fenachvou to 

0 an: 
ſhall therefore content my (elf with Eiyin 555 is of ſe 
in Trigonometry, for computing the Table of Sines: 


ave done, 


in Arithmetick, by Geometry, for ſubſtracting ſimilar 
- Figures; and demonſtrating th e following "Propoſition, 
and furniſhing us with, an eaſier Method than that in 


Prop. 17. for drawing a Tangent thro" a given Point 
without the Circumference of à given Circle. Thus if 


from the Point A, you would draw a Right-Line, that 


ſhould be a Tangent to che Circle CEB, whoſe Centre 


is D: Draw from the Centre D, to the Point given A, 


the Right-Line AD, upon which deſcribe t Semi- 
circle AED, cutting the Circumference of the given 
Circle in the Point E, chro- ien and the os oint 
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e me Denen, 
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3 Ling "dit Melt e e Tangent 
2 ht by N a E We 


being in che | 
Semicircle is a right,one, 82 
- PROPOSI Til ON, Xu. 
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ia 4 gated So |. 


A e oa * Cireumference of (a Goh at * ICEM 
Point Contact, makes two Angles wi 15 the ee equa? | 
ro thoſe in the alternate Segments. 


A — 8 is that which is gn 175 other Side Plates: 


of the Reftilineal Angle made at — Point of Con- via 27 1 
tat, as ADEA; in — cot he the ty Fane e CAD 
made by 50 Line AD, oint WT A. 


with the T —— 28 | 
regard of the oppoſite 2 1 55 by. the 24 
ſame Line AD, with Taue 18 the ſame 
Point of Contact A 
I ſay, firſt, then that the Angle CAD ; N l Fa the 
Angle made in the alternate Segment ADEA, for in- 


Nance to the Angle AED. my - PLE rhe Ling ED, with 


* 6 


DEMON STRATION. 


Becauſe the An Nagle ADE is right, by Prep. 31. the two 
other Angles ABD, EAD, of the Friangle ADE, are 
raken together equal to one right, by vi I. and conſe- 
ently equal to the Angle CAE, which is alſo right b 
725. wherefore i taking away.” rhe common Ang e 
EAD, tis evident the fingle Angle AED, ren fe to che 


| 2 55 CAD. Which was to be demonſtrated. 


ay in the ſecond Place, if you draw-thro! ke Point | 
E, taken at Diſcretion in the oe AD, the Lines AF, 
FP, the Angle BAD is equal to e made 
ihe lternate Segment ADR \ 


DEMONSTRATION. 


LSE in the Dpa igure AEDF , the Sun 
of the -w. oppolite An . is equal to two right 
ones, ber rop. 22, and Sana equal to the Sum of 
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Tbisp . 14. 
and Prop. 10. 4. and that if feveral Circles tbuch one 
another in the ſame Point, as A, and a Line be drawn 


thro it, cutting their Fircumfeterices; as AF, the Arcs 


of each Circle terminated by that Line, namely AD, AE; 


AF, are ſimilar Parts of their Circumferences, becauſe 
all Angles matle-in the alternate Segments-are equal; 


| each being equal to the Angle. m_ by the ä 
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given Line AB, the C ona to t 

ven one by drawing BC. t > ks EE 
_ cular BD, from the Point! B, then * on 
tremity A, the Abgl le BAE, . to the Angle ABE, and 


Angle be not right, make on - © Encremiry B of th 


other 


that will make the Tides of the Triangles ABE, 


r by 6. 1. deſcribe on che Point 
E, 15's C the CT ON A, B, a Cir- 


cumference of a Circle, and the Segment ABDA fhall 
re tag of WO Is the Jorg — or we qual < 


| of 
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angent CB two Right-Angles by Prop. 18. and the 
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gle ABC, equal by Cangructien w e N 
| n 1 * 


us k. 


the hel of thi Propoſition you find a Poi f 
2 gen er the ere 5 — my 12 12 4 


ase Parts will appear equal, namely by making on 
one of the given Lines any kind of Segment of 2 Circle, 
and on the other a Segment of a Circle ſimilar to the 
former; for the Points where the Cireumferences of the 
two Segments: interſeQ, will be that from whence the 
„ being fn e equa] Angles, will 
appear equal. 
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B | * —— another in 6 Circle, * FINE 
1 2 under the two Parts of the one, is Ma to the Rectangle 
=. | under the two Parts of the other.” | 


te 4. e. two Lines interſeft one 
K. . he 225 as in the Center, and * Shag their E Pee ills 
. or one paſſing thro the Center may; b 
that does not, and then they will be perpen 7 
to each other, by Hr. 3. or one bby thro' che Cen- 
tre. may cut che other that does nor, into, two 1 
Parts: Or laffiy, the 15 Lines may cut one .anot 


3 without the Centre. e theſe Caſes the Rect, 
1 angle under the two Parts of t 
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he one, are equal to 4 
ReCtangle under the two "AY & the —_ W 


1 RY 


5 "Tis evident, if 10 two Lines znterſect! in the Centre, 
; that their Parts are equal, becauſe each is e to the 
Radius of the Circle, ,conſequently. their Rectangles are 
equal, being Squares of the fame Radius. Which was 
#0 be demonſtrated. > e e 220/242 17 
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1. to the two Squares E whetefore fu | 
the common Square EF, 70 find che 1 
angle under the Parts Ak, BE, is equal to the Square \ 
EC alone, that is to ſay to the Rectangle under thy 
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5 ther with the Square of the u is 
; _ | equal to the Square of the half CG j wherefore adding 

7 Square FG, the gy; under the Lines C DE. 
together with the Sum of the Squares FG, 8 or by 

7. 1. with fidxghr muste FE, * ual to rhe 
6, FG, or by 47. L to the ſi ACEC cr 
by 5. 2. to the Re under ke Lines NE 1 
to the Square of the intermediate Part FE, which taken 
from each Side, leaves the ſingle ReQhangle under the 

Parts CE, DE, equal to the gte _ under tho 
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its nn Ore. 
Say, Square of the Tangent AP, A equal fo 
1 172 ge the under the whole Secant AB, that palſes 


my e D, and its nn 9285 AC. 


DEMONSTRATION. 


| Draw the Radius DE thro' the Centre D and Point of 

le ADE is ri 

ed in E, and by 6. 2. the ReQangles under the Lines 
, AC, with the 8 CD or DE, is equal to the 


Square of the Line that is =P Ft to the two 


yares AE, DE. 1. efore taking awa 
a K . . Rectangle add: 
the'Lines AB, AC is equal to üs 887 Square AE. 
Which was to be demonſtrated. 


I ſay, in the ſecond Place, the of the Tangent 
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den nt paſs chew! the Centre and its external Part AC. 
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From hence it follows thut drawi RighLine, 1 
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bee 3 explained ia 1 
E the Circle, pr us here ſeveral 9 for z — 
ſcribing an circumſeribing regular Pol ons, 
which is of vaſt uſe in the Fortification of regular pe 
and making Tables of ines in Trigonom ; 2 
 Squaring the Circle in Geometry, to which yon 5 
pom as near as You r by — op or cit 
bed Pol ygons, begs the different TY | 
&s of Pliners in 1 25 take their Names f 
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_ to 5 at 115 which _ els, that is 4155 eo ch 5 
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A ReFilineal Figure is ee about anot her 13 e 
nl Figure, When each of its Sides paſſes thro" the Vers _ _, 
tex of one of the :Angles of the gigure about which tis g 


circumſcribed. This the Figure A ir cirrumſeribed ale 
the, Figure BRGH. 


160 be Elements of Euclid - Book IV. 
Thleſe two Definitions are of no uſe in what we have 
to ſay, becauſe this Book treats only of Rectilineal fi- 
gures inſcrib'd or circumſcrib'd about a Circle. But be- 


they may be of uſe in other Caſes, we have not neg» - 
lected them. LEI "ll 


a . n.. 
A Refilineal Figure is ſaid to be inſcribed in a Circle, when J 
the Vertex of each of its Angles touches the Circumfe- 


. rence of the Circle tis inſcribed in. Thus the Trianele 


bs * 3» .ABC is inſcribed in the Circle ABFEC, tho' the Tri- 
angle DEF is not, becauſe the Vertex of the Angle ED 
| does not touch the Circumference. . | 4 


IV 


Fig. 6 4 Ref#ilineal 8 to be circumſcribed about 4 
5 Circle, when each of its Sides touches the Circumference 
of the Circle it is circumſcribed about. Thus the Triangle | 

ABC is circumſcribed about the Circle EM, becauſe its Sides 

tuch the Circumference in the Points E, F, G. 


V. 


5 4 Circle is ſaid to be inſcribed in a Refilineal Figure, 
* when the 5 Aer 4 each of the Sides of 
the Figure 'tis inſcribed in. Thus the Circle DEF is in- 

Seribed in the Triangle IKL, becanſe its Circumference touches 

its Sides in the Points D, E, F. | | Ys. 


VI. 


m. AcCirele is circumſcribed about a Reftlineal Figure, when 

its Curcumference paſſes thro' the Vertex of each Angle 
of the Figure it is ſaid to be circumſcribed about. Thus 
the Circle ABFEC is circumſcrib d about the Triangle ABC, 
becauſe its Circumference paſſes thro the Vertices of the Triangle 


A, B, C, 
VII. | 
"as >. A Right-Line applied to 4 Circle, is that whoſe two Ex. 
£ "  tremities touch the Circymference 


of the Circle to which 


it is applied, as AE, 7 
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PROBLEM bh 
To 90h to s pies circle 4 . uf then . 
Diameter. 4 


Hy 12 11 


0 yes 0 AECB, Nein Liss leſs chen 10 
its Diameter AB, mark out the Length of that Right- 
Line upon the Diameter, as BD, and deſcribe upon the 
Point B, thro the Point D, a Circumfe rence of a Circle, 
cutting the Circumference of the given Circle in the 
Points C, F. Laſtly, Draw thro' one of theſe two Points 8 
F, C, as E, to the oint B, the Right-Line BC, and that . 
will be equal to the given Line!  R Def. | 4 Cirele J 
and the Problem is reſolv'd. 
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This Propoſition.i is SR for ang cloning 

Problems, and ſuppoſes the given-Right-Line not to be 

fot: than the Diameter of the Circle * — 1 1 
— been demonſtrated in Prop. 15.3. t 50 os Di 1 
Rig yy Men can be in 2 Circle, is Ca” \ | 
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To inſcribe i be. is the given Circle DGH, a Triangle rig. 4 
Equiangular to the given Triangle ABC, draw thro 

Foine Dr mo at Diſcretion in the Circumference, 
the ent EF, and make with that Tangent EF; at the 
Poin Contact D, on one ſide the le FDG, ual 

to the Angle A, and on the other ſide t Angle E 
equal to the Angle B. Laſtly, Join the Right-Line G 
ok e DGH, afle G will be d- Ang the give 
vne Ad ſo that — doom 
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| Becauſe by 32. 3. the Angle FDG, or A, is equal % 
the Angle H o "thy alternate Segment DHGD, and, in 


like manner the * le EDH, or B, is equal to the ; ls 


Geof the alternate. 2 Segment GDHG it follows gn: 6: 1. 


that the Third An H, is equal to the Thir 
gle C, and thus. the Triangle DGH is 
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0 cetunibaribe about the given Circle bs hof 
riangle equiangular to the given 
one ABC, draw any Radi 00, and producing the Baſe 
i "oy BC, towards G, and H, make 
at the Center O, with adus OD, on one fide the An- 
| gle DOE equal to the Mernal Angle CBH, on the other 

de the Angle DOF equal to the other external Angle 
CAG. Laſtly tes thro' the Points E, E, D, the Tangents 


IX. KL, LL, "and they. will make the Triang le IKL equi- 


angular to that 22 d ABC, and circumſerib'd about 
the ”—_ r DEE. 
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lows alſo that the two others DOE, and Ko a ro the 


ae — to 


oil "This Propoſition ſerves'to inſcribe 1 a l Pentagon | 


zin a given Circle,-as you will find in Prop. 11. or a regu- 
1 an as ſhall be ſhown in Be, 5 * 
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006 HC, ABC, that 22 alſo to two 


becauſe the 1 
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the, Angle ABC. 1 15 las manner the An 
Wience "ris — br to 223 by ae i. that the Tate 


1 be demonſtrated to be equal t the Angle 
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15 inferite a P circle in given A 


TU a Circle in the given Ti EA OLI 
ſe& its two Angles, as A 150 C, by tl Tei Lies 

AD, CD, and let fall from the Point 

22 Abe 38 I 1 (x 2 8 4 ww Fg | 
the Triangle y , and t Y 

fo that a Cirele deſcrib'd upon the Center D; wa 

Point E, will paſs thro the Points F, G. 
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of e che Antlt 
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and the Line AD . the Angle BAC, 

Tale riangles ADE, ADF, will be equal, by 26. 1. and the 
ſide D will be e equal to the fide DF. After the ſame. 
manner the two right-angled 1 CDE CDG may 
be demonſtrated to be equal, Keie ow, Re fig 
DF to the ſide DG. = als Hows, 6 
three Perpendiculars DE, DF, DG, are that a 
r pon the Center — three 
Points E, E, &; and ſince the Angles made at the 4 2 yn 
Points E, F, G, are Ri t, the ſides of the Triangle 

will be Tangents to the Circumference of. the ( yew 
conſequently the Circle is inſerib d in the Triangle; 
wh. was te be demonſtrated. 
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_ This Propoſition . to demonſtrate, that ee 
Right-Lines biſecting the Angles of * riangle, meet i 1 
the ſame Point within the Triangle, becauſe the Center ö V 
of the Circle that may be inſerib d in that Triangle, is | « 
in each of thoſe Lines. | 1 
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5 4. tf $r Tip 4 


* —— Ace when « given Dangle. 


os circumſcribe a Circle about the given Trian le 
C biſe& two of its ſides, as AB, BC, in the 
Points 2 5 Fr. from whence let fall the Perpendicular DE, 
EF, and the Point F, where they interſeQ, will be the 
tie of the Circle "fought, ſo that the three — FA, 
EB, EC, are equal. 
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You 310 by 4. 1. the two 1 Triangle 
ADP, BDE, are equal, and conſequently the two Lines 
AF, BE, are - Afrer the fame manner, you may 
know, that the two Lines BE, CF, are alſo equal. Whence 
"Tc follows, that the three Lines AF , BF; CF, are equal, 
and conſequently that upon the Point F, as a Center, a 
Circle ma prays be 7 1 . d, whoſe Circumference will paſ; 
thro' the Points A, B, C "To therefore will be circum- 
.ſcrib'd about the Triangle 22975 es was to be demon 
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This Propotio ſerves to demonſtrate that the three 

creed upon the middle of the ſides of 

ri e interſect in che ſame Point, becauſe each 
$ thro' the Center of che Circle that my be circum- 


. rr A 4 „ 


'Y 5 rin ABCD, are 
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PROPOSITION. *. | 


PROBLEM VI. 


* » inſcribe „ Square in a gion Cie. 


TO inſeribe a Square in the given Circle AB 
draw thro its Center E, any r — AC 


another as BD dicular to it, 
AB, AD, BC, "TP, and d the Recilimet Fign YR: 


Fig 7 
the-Lines * 
E ABCD 


will be a Squar | 
| DEMONSTRATION. 


The four Angles of the ReQtilingal Figure ABCD a 
Right, by ** 7 becauſe they are in Semi-circles ) 
its four Sides 5 equal, becauſe they are the H 


nuſes of the four right-angled Trian riapgios. ALY 8 — 4 
onſequent | 


CED, AED, that are 851 by 4. t. 
Rectilineal Figure ABCD is a Square. W I to oy 


* 0 oe 
PROPOSITION vii. - 


PROBLEM VII. | 
To elle Spur un- gforn ana | * 4 Ko a” 


O cireumſcribe a Square about the given Circle Fig. * 
EFGH, whoſe Center is I, iD, at Sleaſure the 
two W Diameters EG, FH, and draw thro 
the four Points E, E, G, H, the Tangents AB, BC, CD, | | 
AD, and they will make the Square ABCD, — ws 7 
circumſcribe the Circle EFGH: PRESS 


DEMONSTRATION,” 


Tis evident the Figure ABCD is circumiſcrib'd about 
the Circle 2 — all its Sides touch the Cir- 
une, 8 is evident alſo that the 


rer 2 5 
the = oints E, E, 5 H, ht, an . 
ly the four Squares w A, 1 8 


4 * 
” 


"Mo Ro 


WAY "KY * * N 


; Thi 2 wr try, 
0 een vi. + 
1 - PROBLEM VIL 


pape Cirgle iy the give Spur - 


| _ 5 122 inſcribe a Circle in a given Square Ach. 
| et each of the Sides in t e Points E, F, G, H, 
k and join the e BY EG, FH, and the Point of Inter- 


| ; ſection I, will be the Center 'of the Circle ſought, which 
. may conſequently be drawn thro' the four Points E, E:; 
. . G, H, becauſe the four Lines IE, IF, IG, IH, 5557 qual, 


=. Ke 8 DEMONSTRATION. 

1 "Becauſe the Lines AH, BP and parallel 
e Lines AB, PE i be ai equal Tales el, b 
1. And fo the Ire AF will be a Paralle 


ogram 
15 ſame 2 ou may find, that the Figur cb. cf 
F, are Paralh n ual to the firſt Al AF : — ſince 
they are . iſeQed by the Lines, that pro- 
— from wy Et 1 I, it follows that their Halves Al, 
BI, CI, DI, 18, M. Squares, and conſequently the 
2 


2 tre equal. Which wat ty be demo 


PROPOSITION IN. 


PROBLEM IX. os 
7 uni. 4 Circle aha w « given Square. 
ben 1 2 eircumſeribe a Circle about the Square ABCD, 


2 two Diagonals AC, BD, and the Point E, 
their Section, will be the Center of the Circle 


Fooghr: Ho hr ve for LF er ED, are Fowl; 
255 n 


3 „Nee is * W 4 
. AED, CE, 1 FRY Pl Co had OP | 


2 


| a Circle may be deſcrib'd upon the Point E. as a Center, 


* mole bn Whol Th/angle, here each 1 the twp 22 at; 


AD: And having 


E and Fol; ah 
708 ] ual, well he Sides 
of og bene t xy * "he 87 * the 


and conſequently Hair Sides FA EB. EC, ED. So chat 


thro' the Points * Which r. Wee 


pn0r051T1ON X. 


Ni 


PROBLEM X. 


the Baſe pal be galt: he third. 


i! 


th the Ifoſc rian ARC; i Which wk TFig, Ls. 
of the two Angle rhe EA and 9 uh 
| > Sharkey. An leB, aw the Lins AR wha 
you pleaſe, and divide it at the Point D, by 1 
he . of BD be equal, to the Reftangle 2 


AB, 
deſcrib'd the Arc AGE, upon the 
Point B, thro' che Point A, apply to it, by Prop. 1. the 
Right-Line AC equal to BB, and join the Right-Line 


* then will ABC be the Trixzgs ſought. 


| DEMONSTRATION. 


"Tis evide the T AB 
is evident riangle E 


to ſay, the two Legs BA, BC, are e 


B, by, Conftr. is the 2 of the Aro A hence * 

cs, by f. 1. has "The | Sages A, apa ca equal: 
hat remains to be 22 nſtcared is, that each is double 
the Angle B, which. will be hae by i the the Right- 


Line CD, and tc ree Points 

AAR; © Red TIN hole | 
& THC ectan u rt 2 

its Part AD; is, by Conſtr. equal 9 the . bp, 10 


other Part BD, or AC, its equal, the Line AC wilt be 
a Tangent in the Point C to the Circumference FBDC, by 


Fj +3: and 32-3. the Angle ACD will be equal to the Angle 


2 by 71 l. the external ä ADC: is equal 
4 1 


5 4 
. 


TOY 
Des wel four rede , with by. ee 


ie mee of Eugld ee 
Fi. 19. to the Sum of the two internal and oppoſite B, BCD, or . 
Ad, BCD, chat is to ſay, to the whole Angle BCA, or 
the Angle A, it follows, by 6. 1. that the Line AC, or 
BD, is ęqual to the Line CD, and, by 5. 1. the Angle B, 
or ACD, is er the Angle BCD, and conſequently 
9 


the whole BCA, or the Angle A, its Equal, is double 
the Angle C. Which was 2 5 . 
| r 


This is ſubſervient to the following one, * ſerves 
for inſcribing a regular Decagon in a Circle, becauſe 
the Line AC, apply d in the Circle, whoſe Radius is AB, 
is the Side of a Decagon that may be inſcrib'd in it, the 
Arete B being 36 Degrees, the 1oth part of the whole 
Circle, or 360 Degrees. Thus you ſee the Radius AB, 
which is the Side'of a Hexagon, as ſhall be demonſtra- 

ted in Prop. 15. being by 11.-2. cut in extreme and mean 
Proportion at the Point D, the greater Part BD is equal 
to the Side of the Decagon, and you will find by the 

next Propoſition, that the greater Part BD, is the Side 
of a regular Pentagon, that may be inſcrib'd in a Circle 
circumſcrib'd about an Iſoſceles Triangle ABC. = © 


PROPOSITION V 
pp PROBLEM XL 
v jnſeribe @ regular Pentagon in a Circle. 


| 5 O inſcribe a regular Pentagon in the given Circle 
. . T DEFGH, make, by Prep. 10. the Iſoſceles Triangle 

Az, in which each of its two Legs at the Baſe A, B, 
ſhall be double the third C, and, by Prop. 2, inſcribe in 
the given Circle the Triangle DEG <quiangular to = 
Triangle ABC, and ſo the two Angles at the Baſe GDE, 
GED, will be each double the third Angle DGE. Where- 
fore biſe& each of theſe two Angles GDE, GED, by os 
Right-Lines DF, EH, and join the Points E, E, &, , D, 


: dy RightLines, and the Figure DEFGH will be a 
To 0 ham Pentagon, that is to Jay, equilateral and equjs 
engt ar. . £ 7. 5 ; | 5 1 5 iv A 


— 


— 


a ö 


* | a 
i * 
44% | Roland 
— * 2 8 * 
* 


1 331 BY * 2:49 2 3.5 . RAA 
5 | | DEMONSTRATION. : 5 „ 
'mecaiſe the Angles DGE, EDF, FDG, cen; ven 

are halves of the eGDE, or GED irs y 


C0 

| 28 b al to one er, and N | 
DE, EF, FG, GH, DH, on whih they infift, Win 
alſo be equal, conſequently by 39, 3 the Lines DE, EE, |, 
FG, GH, DH, are alſo equ us you ſee the Pen- (= 
* on DEFCGH, 3 is equilateral and equiangular, 3 cM 
ch of its Angles inſiſt upon three ur Ave. Which. | 

— amm. . | 


USE. 


tion ſerves not only for Citadels, * 
1 of five Baſtions, but for reſolving the next 
and * 16th Propoſition, and beſides opens the way for 
uneven Pol 1 For tis evident that co inſcribe for 
inſtance an 55 n in a given Circle, you muſt know 
how co make in _ — gle in whe mu; being 
two es at the Baſe is triple the ut it 

a ſolid Problem, , Euclid — not 18 it. 


PROPOSITION. XIL © 1 
PROBLEM XI. „ 


1 cn 


T2: circumſcribe a regular 2 about a iven Fig 2. 
F W ABCD E, the rep Ops F, you — =" 

cri 11. regular Pentagon 

draw Tingenes by 17. the Points 12 B, b, E, 

and 220 will have che entagon ſou ; "8 


. DEMONSTRATION. 


N | Drawing from the r the Li ds, FG 

FH, FC, you will find by 8 Triangles 1 75 
POB, are 2 85 5 the Side FG being common, and the 
ture Radij FA equal by Def. of s Circle, and the two 


Taten G 6b, cru 36, 3. conſequently. the 


2 


9 


p , * h 
4 w_ Li a * $ has. A . * 
" F * 1 F ? 2 
«VF 2. F by \ 9 
3 * tr 
: i 7 
2 #4 * * 
. = 
'Fbe | | 1 of K eg +1 * | 
Se 
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r 13 

by the ſame. method you may ſind that the two An- 

ce BEH, 155 — on 2+ wall as BHE, CHE; and | 
whole Ang Toa nt 


7 FI ET? 4 5 wilt al & be vl. Prom 


conclude 
110 — ch CFH, are alſo 8 row, = a. 11 0 
| — Bat 7 the ſame manner, drawing g other Righ | 
Lines from: the Center E, thro the Points I, D, E. 
K. 2 y the P n GHIEK is equilareral 
| and equiangul e was W be done. and * 


PROPOSITION an, 


PROBLEM | 


1 - Gil In « « neue Pome 8 


inſcribe a Circle i in the R — 22 GHILK } , 
— as you did in the Caſe of a Triangle, that is to 
biſe& two of its Angles, as 65 H, by the Right- 
| 4 GF, HF, and the Point F of their Se&ion will be. 
— — of the 0 oe __ K "oO 2 . 
e Centre erpendicu * 
dides GR, GH, ou Oc. _ war borne ws 


DE MONSTRATI 10 


3 le FGB i; is 3 to "the ang 10 : 

ER ee I 

- 1 co 

| Yay vill dogs CET and the 4 adichlar E, 

t beequal tothe rs 1 AF 15 865 and all ens, 
et 8 culars FA, 

that can be ler fall From N 


| KS F Trat my! be 
have. 'toun e oint on ch A e may be 
* delerib d, 


N. by br 3 


a 
-— 


\ boa. 8 pw 
* 


, : ER, p * 2 
* O hk N 
4 lf. Q 2. , K 1 — 7 
, . 5 fc 4 4 * » = * ny : 
* _ * * "£4 P 4 * 217 * 
w 4 * 1 TY 
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z 4 1 * 
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| T: circumſcribe a Circle about the Regular Pentago a i= 


| , and ere& the . MF, NF, om 
12 1 oints M, Nad Pom Yr E heir Sefton will 
be the Centre o = Circle, fo 0 draw _ 


le 'FNC, n to the Hy- 
Ten r FB of the ri 


of RTE 1 are equal to one a 


—S e 


+ 4 T7 * 4 
Y — = 
LL ur 9 1 * 5 
* S ths * 
l td? * 
; _ 


rence'wil touch ho Sides eren 


1 whoſe. 
"Het Lace GHILK. Ker fo be phe = | 
PROPOSITION . Dy EY 


PROBLEM XIV. . or 
— Gre ales 4 8 | 


ABCDE, do as in the Caſe of a Triangle; chat is 
, biſe& two of its 3 as Lear BC, *, the Points 


To Webel 4 2 5 AE t * 1 8 


Fel % 


vrnonesri datos” „ 


Beca » the Line AM 3 is equal to the Line BM, by | 
ſat. ng he Side FM common to the two Triangles 
FMB, right-angled 'in M, b 9 theſe 8 
nil nes, Triangles FMA, Fuß w 
and their Hy Hypotenuſes alſo, FA, FB, Aft N 
manner the-H 2 FC of the right-angled Trian- 


Triangle 8 and do 
equently the three L A, FB, 
that can be 3 A P, 2 e 


o the Point F pon which à Cirele may be 
eſcribded, whoſe e will paſs thro' al the 
Angles of the given ce nABCDE. Which was tobe | 


n 


. As 


— 


bh LETT 2% 
* 4 9 
1 on » 
4 9 


$ C0. 


A 4 * 4 y 8 I 
£ þ \ * . | * 
0 N _ 4 2 
* * 0 3 * v 
. : : k 
I » > 2 99 * n * 
8 * * 
2 + 8 cx H 0 1 U M. . i 4 
. = 5 2 
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The this 4 egoing Problems a bed t to 2 Reguhr | 
Pentagon, may -be applied aft ſame manner, to 


any other Regular Polygon, ind for that Reaſon Bu | 
. no. ory of it in what follows. 


PROPOSITION. XV. 
1 PROBLEM RV. | 
1 agil. Regul ue . cou 


=0 inſcribe a Regular Hexagon in the Circle | 
ABCDEF, whoſe Centre is G, draw any Diameter 

a$ AD, and deſcribe the Arc BGF, from its — 
A, thro the Centre. G, . the Circumference of the 
given Circle in the Points B, E, thro* which draw - 
| Pes IE, FC, and then 45 —.— AB CD, 
E, EE, AF, and the Figure ABC DEF unn be” a Re- 
gular Hexagon, that is to ſay equilateral and equian- 


DEMONSTRATION. 


* Becauſe each of the two vo Trizagles AFG, ABG, is 

An rien 72 cid af . 
two B, is a thir two right ones, 
by 32. 5 as their equals, and oppo ſite at the Ver- 
tex cob, DGE, by 15. 1. Whence tis eaſy to con- 
clude, that each of the- two other equal An * BGC, 
EGF, is alſo a third of two right ones, beca e the three | 
AGB, BGC, CGD, taken together are equal ro two 
right ones, and ſo the Ang les Er the Centre being equal, 
the Hexagon ABCDEF will be ren 25 dieb: wer 
to be m__ and demonſtrated. | 


\ * 


USE. 1 


This P den W to diſcover to us, that the 
Side of an exagon, inſcrib'd in a Circle, is * 


the Radius or Semi-Diameter of the ſame cle, and 


1 ing the Radius fix times to the Circ! 


eee ent Bare * "Bk: 4 
ix genesen yi a Method of dividing the "x 
vumferenee of a Circle into fix equal Ferre, by s 121. 2 


ez and tis W 
hey generally begin in dividing the Circumference of a i 
8. „ or Degrees, as has been ſeen * 
In Introd 3 
You ſee alſo that an equilateral Triangle ma ealily be 
_ aſcribed in a Circle by this ET. for * tr | 


vided its Circumference i into ſi Parts, , as has 
taught, join every other Point he-Lines, nd 

_ -chofe three Lines will form an equi Pas Trian ole. * 
The uſe of the Sector in r to the Line A Poly- 
gons, is founded on this Propoſition, that ſhews us a 


that the Sine of an Arc, of 30 Degrees is ual ro half ; 
the Radius, and the making 12 = 


bles of Sines is 
7 with uu Problem, as ſhall be * 


— 


PROPOSITION N 
PROBLEM. XVI. np 
Tv inſcribe o Rexel Pentedecogen in 8 Gree | 


O inſcribe in the Circle ABCDEF, a Regular er Fig wo ͤ 
decagon, or Figure of fifreen Sides, inſcnbe by- 9 

1 or 15. the equilateral Triangle ACE, and by Prop. 11. 
the regular — ABDOF, ſv that the Triangle and 
Pentagon may have one of 05 Angles at the ſame 


Point A; then the Arc CD be a fifreenth Part of 
the Circumference. A 5 — 7 » 


— 


Gy 


1 
0 wy 


DEMONSTRATION. * 


Ins the Circumference to be Avided into fifteen 
| * arts, then the Arc AB or BD, will contain three, 
OT inten ack a fifth Part of the Circumfe- © | 
rence by cant. The Arc AC alſo will contain five, be- 
cauſe tis à third Part of the Circumference by cant. 
Whence tis eaſy to conclude that the Arc BC contains 
two, conſequently the Arc CD one, for 2 
three, that are in AB from five that are in AC, 


4 = 
— 


ge TY Hal We 
- Sarto 7 ns the way to other une en Po- 

4 | go 1 PT ing 3 by 5, the Product 15, ſthews. 

% auch of 15 Sides may eee 

. WES. gular Fund of 3 and and > . So multiplying 3 for 13 
= | infa b K* s that you may de- N 

I ſcribe a Paly on of 21 Sd by the means of a 

J n 2 and * 1 


"The riern voor LY 
evoke. Exinnans. 


dure! in this Book t trejts of f Ratios 0 
that he may 2 the Doctrine of Planes in 
the Bath Book, W he treated of ſingly in the 
preeedin Books. — 4 
E NB is dhe Foundation of the ſixth md fol- 
— Books, ſo tis the Foundation of the 
. i Mathrmatichr, where Proportions can't be paſſed 
"© „ Spores of the Compariſon one is A 
58 make of ſome Quantities with others : 
alſo abſolutely neceſſary for the ee N 
Ai cal ſes demonſtrated by Pro 


L Jin Lines . are meaſur'd and 8 
onings d in ions; mie 
I If Pres: os 3 4 th : 


Rule ear Propertion, 
becauſe Noor rm'd by Prop 
the different Mag 0 
and different D 
conſiders the Proportions of Weight 
them to Sounds. So that you ma 


rs; and 4 —. 


des che P! Weir Orbs, | 
nce#from the — or Sun. 1 , 


oy 


TV 
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— 
for in FPyagical Geometry, for inſtance, M ceſſibſe and in in- 
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4 Part is à leſs Quantity compar'd with a greater that 
it exactly meaſures. Thus 4 Line of two Feet it @ Part of 4 
Line of ſix Feet, for it exattly meaſures it by 3, that ts, it i 

cent ained three times without a remainder. 
Thus Euclid defines a Part, commonly call'd an Alg. 
Part, to diſtinguiſh it from what they call an age. s 

Part, that does not meaſure the whole exactly; as a Line 
of two Feet does not in regard of 5 Feet, being con- 
rain'd twice and 1 remaining, and ſo is as an ali quant 
Parc of 5 Feet. „„ 
Buy a Whole is underſtood a greater Quantity in relation 

to a leſs, whether it actually contains it, or does not 
and by a Part in general, a leſs Quantity in regard of a 
/ greater, whether it meaſures it or no, as when we ſay, 
Ne Whole is greater than its Part. | NES 
An Aliguot Part takes its Name and Denomination from 
the Number of equal Parts a Quantity is divided into, 
that is to ſay, the Number of times tis contained in that 

Quantity or hole. Thus an Aliquot Part that is con- 
tain d twice in any Quantity is call d an half, and is writ 
thus ; and. that which is contain'd thrice, is call'd a 
third, and expreſs d thus, 3, &'c. .. 
An Aliquant Part has ſometimes aliquot Parts, that 
meaſure the Quantity tis a Part of; thus for inſtance 6, 
which is an aliquant Part of 8, has for its aliquot Part 
2, Which is a Quarter of 8, of which conſequently. F 

is three Quarters,g}fiace 6 contains 2 three times, an 

— is expreſſed thus, 3. 1 | * xk 

Parts, whether aliquant or aliquot, are call'd Fra#ious 
in reſpect of the whole of which they are Parts; and : 
when expreſs'd by Numbers, as wewſhall hereafter do; 
the upper Number is call'd, The Numerator of the Frafion, 
and the under, The Denominator of the ſame Fraktion. Thus 
in this Fraftion ? ſignifying two the Numerator 
is 2, and the Denominator 5. = . 
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Aue, Multiple of another, that contains that 

a certain Number oY, Times exaRl that is to ſay : 
without any" Remainder. Thu a Line of fix Feet is the 
—— 5 Lin ef Feet, becauſe it eontains it three times, * 


EX =, 5 r 1 : n 
Tis evident the Multiple is greater than that Quan- 
tity-whoſe ic it is ſaid to be, it being an aliquot, 
Patt. ef it, and.call'd a Submultiple, in reſpett of its Mul- 
riple, that takes its Name and Denomination, from che 
umber of Times, it contains its Submultiple. us 
a Line of 6 Feetis call'd the Triple of a Line of 2 Feet, 
becauſe it contains it 3 times exactly; but a Line of two 
Feet is call d the Subtriple of a Line of 6 Feet, becauſe 
it is contain d in it three times preciſely. 74 
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» Equimultiples of ſeveral Quantities, are Quantities that 

contain — an equal Number of Times, or as 

many Times, the Quantities whoſe Equimultiples they 

are ſaid to be, that is to ſay, their aliquot Parts, or Sub- 

multiples, which conſequently meaſure their Equimul- 

tiples equally. Thus becanſe 4 Line ef 12 Fett contains 4 

Line: of: 2 Feet, dt many Times as 'a Line of 30 Feet doe © _=_— 

Ling of $5 Feet, the +wo Lines of 12 Feet and 36 Feet are ' 

Equimiultiples of the Lines of 2 Feet and 5 Fee... | 
Thus Exclid defines Equimultiples, but we-ſhall call 

more generally EquimilltiÞles o ſeveral Quantities, ſuch as 


contain the Quantiries whoſe Equimultiples they. are, 7 
equal Number of Times, whether that Nambes bed 4 | 
Integer or Fraction, or Integer and Fractions, provided 


Thus we know that 5 and 10 are Equimultiples, of 2 
and +: becauſe 5 contains 2 twice and one over, which 
is half two, and in like manner 10 contains 4 twice, and 
two over, which are half. 4. 3 

Tis in this Senſe we would be underſtood to ſpeak, 
when we ſay two Quantities for inſtance contain or are 1 
contained in two others, an equal Number of Times, . = 
er e oe . = 
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When any two Quantities are multiplied b 


. at * 


milar Parts of ſeveral Quantities, whether aliquot or 
2 we underſtand ſuch as are contained an gate 
number of times by them. Thus 9 and 15 are ſimilar 
Parts of 12 and 20, becauſe 9 is 
as well as 15 of 20. 


4 
75 


the ſime 
Quantity, the two Quantities produced b t Multi- 
plication are Equimultiples of the th former, which 
conſequently are ſimilar Parts of the two latter. 

Thus multiplying the two Quantitie & and c, by the 
ſame Quantity d, you will have theſe*rwo Quantities 


ad, cd, which are Equimultiples of the two former 3, c, 


which are ſimilar Parts of the Quantities ad, ed, whether 


d repreſent an Integer or Fractioo. 
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IV. 


Ratio is the Relation of two Quantities of the ſame 


kind, compar'd together in regard of their Quantity, 

to know how and how often one contains or is-contained 

in the other. 4 
Quantities of the ſame kind are called Homogeneous, as 


two Lines, two Surfaces, two Solids : Quantities of 


different kinds are called Heterogeneous, as a Line and 2 
Surface, and a Solid, Cc. : "0 

The two Homogeneous Quantities compar'd together 
In a Ratio, are call'd the Terms of that Ratio, that that is 
compar'd is call'd the Antecedem, that to which the for- 
mer is compar'd is call'd the Conſequent. r 

Thus in the Ratio of 2 to 3, the Antecedent is 2, the 
Conſequent is 3. This Ratio may eaſily be comprehen- 
ded, expreſſing it Fraction wiſe, thus, 4, whoſe Nume- 


| . 2 is the Antecedent, and Denominator 3 is the 
ſequent. | | 1 
Tis evident the Terms of a Ratio ought to be Homo- 


3 


geneous, and of a finite Quantity, becauſe otherwiſe it 


could not be ſaid how or how often one Quantity is 


contain'd in another. Which made Euclid ſay, two 


Quantities have a Ratio, when by Multiplication one - 


may become greater than the other. Then you may ſee 
there is no Ratio between a Line and a Surface, becauſe 
a Line multiplied, that 1s produced as much as you 
Pleaſe, will not have any Breadth, conſequently can 
never equal a Surface, that beſides Length has wn 
or 
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| Nor is there any Ratio between a finite and an infinite | 
Fo tho' theſe two Quantities are Homogeneous, be. 
ſure or be meaſured by another, ſo that one ma fay, dhe | A 
is contain d in the other a certain number of times. | 
_ "Tis evident alfo, chat to find the Ratio of one Qu 
tity 55 —_— you _ —— Runes by ms | 
Con ent, ang ch tient, e e Owuanti the 
Nen, how the Relation of the Antecedenr to the Con- 
ſequent, or the relative Quantity of the Antecedent in 
regard of the Conſeguent, which is propetlyeall'd Rizzo, 
Since therefore a Ratio is a tity or Magnitude, 
tho relative; all that agrees to oy or Magnitude 
in general, agrees alſo to a Ratio: Hence à Natio is 
divided into RA of Equplity, and a Ratio of Inequality, 
at 


* 


and one Ratio may be or greater than another. But: 
you muſt take care you do t confound the Ratio of Zqua- 
lity, with the Equality of two Ratio's ; becauſe,  _ 
| A Ratio of Equality is a Ratio wherein the Antecedent 
e is equal to the Confequent, as the Ratio of 4 #0 4, of B 


d A Ratio of Inequality is a Ratio wherein the Antecedent 

is greater or leſs than the Conſequent, which from Keg 
18 is divided into a Rr of leſs Inequality, and a Ritio of 
of greater Inequalit „ 57 1. > OE N | 22 bY 5 gh 
2  ARatioof 14. Inequality is a Ratio wherein the Antece- 
dent is leſs than the Conſequent ; as the Ratio of 2 to 
3. "Tis evident from what has been ſaid before, that 
the Quantity ofa ſimilar Ratio, is a Number expreſſing 
how and how often the Antecedent is contained in hy 
Conſequent, or which is tlie ſame thing, what Part it is 
of the Conſequent. - _.. ' te, 


Thus the Ratio of 6 to 12 is an half, becauſe 6 is 


- 


half 12, and this Ratio is calld-$«b#up!e. After the 
ſame manner the Quantity of che Ratio of 2 to G is a 
I third, becauſe 2 is a third of 6, and this Ratio is call'd 
no- I © Subrriple. Thus alſo the Quantity of the Ratio of 4 


it to 6, 15 two thirds, becauſe 4 is equal to two thirds of 
7 is 6, and this Ratio is call'd a Subſeſquialter, « becauſe 4 is , . 
_— contain d in 6, once and half a time more. . 
one 1 - 4 Ratio of greater —.— „ is a Ratio wherein the a 
20 Antecedent is greater than the Conſequent ; as the Ratio 
uſe of z to 2. Tis evident from what has been ſaid above, 
you that the Quantity of a like Ratio is a Number expreſſing 
4 how and how often the Antecedent contains the Con- 
k. ſequent, or. which is the ſame thing, what Part of the 
Nor || Antecegent the Conſequent is. by 
N 2 Thus 
; dy 


5 
N av 
on o P 
=_— . 
„ , 
l : 
4 q - 
: __ 
"a - 
| 
i , 
! ＋ 
N , 
.k 
4 
* 

1 
= — 
is 
1 * ** 

* 
4 
* » 4 
} j j 
* 
= 
; 
7 


—— —⏑ —— 


—— 2 - —— 
— P ee ee a ae a 
Wy * 9 ” 2 _— I _— 
b N 
1 *: 2 . 7 » 
es — 


= -- 
— = 


— — 


* N R 4 FT 


2 $a. 4% 22 2 * _ 2 : Pp. w 
WF 8 "RN, * | YE Pe 2 4 b er 
* 


cc enn EY . 
£ p 1 * . , * 7 * 2. 4 * N 
/ | e ents of Euclid 8 Bock V. 
* 7 — I 4 , 
» 5 | a 6 


Thus the Quantity of the Ratio of 12 to 6 is 2, be- 


eauſe 12 contains 6 twice, and this Ratio is call'd the 
Duple. After the ſame manner, the Quantity of the 


Ratio of 6 to 2 is 3, becauſe 6 contains 2 three times, 
and this Ratio is call'd the Triple. In like manner the 


Quantity of the Ratio of 6 to 4 is one and an half, be- 


cauſe 6 contains 4 once and an half, and this Ratio is 
Tr 
. The Ratio of Inequality is divided further into that 


which is, called Number 1% Number, and that which is 


call'd a Serd Ratioßo. * wy 
be Ratio of Number to Number is call'd à Rational Ratio, 
and is ſuch an one as may be expreſſed in Numbers, that 
is you may expreſs by Numbers how often the Antece- 
dent contains or is contain'd in the Conſequent. Such is 
the Ratio of a Foot to a Yard, becauſe a Foot is to a Yard 
as 1 to 3, or the Antecedent is contain'd 3 times in the 
Conſequent. Such is alſo the Ratio of a Line of 6 Feet 


to a Line of 4 Feet, where the Antecedent contains the 


Conſequent once and an halff. 


AsSurd Ratio, call'd alſo an Irrational Ratio, is that 
which can't be expreſſed in Numbers; that is to ſay, 


*ris impoſſible to expreſs by Numbers how often the An- 


tecedent is contained, or does contain the Conſequent, 


as the Ratio of the Side of a Square to its Diagonal, 
which is ſuch, that tho' each Line apart has aliquot 


Parts, leſs and leſs continually, yet not one of thoſe that 
meaſures for Inſtance the Side of the Square, tho' taken 
never ſo ſmall, can meaſure the Diagonal exactly, that is 
to ſay, that it ſhall be contain'd in it a certain Number 
of Times without a Remainder, which is the Reafon 
why the Ratio of thoſe two Lines can't be expreſſed in 
Numbers. 2 5 Te e e 
When the Ratio of two Quantities is that of Number 


to Number, the Quantities are ſaid to be mmer 


ſurable, becauſe they have ſome kind of Part that 
may ſerve as a common meaſure; but if the Ratio of 
two Quantities be irrational, becauſe they have no Part 
ſo ſmall as to be a common meaſure to both Quantities, 
then they are call d Incommenſurable. N 

The Ratio we have already ſpoken of at preſent, and 
ſhall further treat of, is cali'd Geometric Ratio, to di- 
ſtinguiſh it from Arithmetick Ratio, which is the Relation 
of two Homogeneous Quantities, conſidering how much 


one exceeds or is exceeded by another, when they are 


unequal, which is call'd their Difference. When Ratio is 


mention d 


„ + a4 


n l * * 
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Explain d and Demonſtrated. r 
mention'd alone, you muſt underſtand Geometric, con- | 
cerning which Euclig deſigns to ſpeak in theſe Elements. 


* 


e 
" » Equal or ſimilar Ratio's are ſuch as have their Antece- | 

| dents y containing or contained in their Conſe- 
3 quents, or which is the ſame thing, the Antecedent of 
one Ratio contains any kind of aliquot Part of its Con- 
* ſequent, as oſten as the Antecedent of the other Ratio 
contains a ſimilar aliquot part of its Conſequent. 

Thus the Ratio of 2 to 3, is the ſams or equal or ſimilar 
* to the Ratio of 4 to 6, becauſe 2 M in 3 onte and an half, 
and in lite manner 4 4 in 6, ono and an half ; ar 2 contain 
h two thirds of 3, as well as 4 contains 2 thirds of 6. 

: This is the Reaſon why we ſay 2 is to 3, as 4 is to 6, 
5 and for brevity uſe four Points :: to expreſs the Equali- 
2 the two Ratio's, writing it thus, 2, 3 :: 4, 6, to «7 
1gnify that the Ratio of 2 to 3, is equal to the Ratio of | 
4 to 6. In like manner to expreſs that's is to ad, as 6 
is to ba, we write thus's, air, M. „% 


1 


VI. 


, Proportional Quantities are ſuch as have the fame Ratio; 
ſuth are the'four following, 2, 3, 4, 6, becauſe the Ratio of 2 
to 3 is thi [ame as' that of 4 to 6; as alſo the four follows. 
ing a; ad, 'b;bd; becauſe the firſt a is contain d as often in 
the ſecond ad. as the third b i in thr fourth bd, \the equal 
Number of Times being repreſented by the ſame Letter d, which 
may be taken for an Integer or Fraftion. ; 
72 © ng F. | # i 2 | \. 


VII. 


. ? 7 


1 * 


That Ratio is greater than another, whoſe Antecedent 
contains any aliquot Part of its Conſequent, oftner than 
the Antecedent of the other contains à ſimilar aliquot 
Part of its Conſequent. Thus the Ratio of 101 to 10 55 
greater than the Ratio of 500 to 5o, becauſe 101 contains , 
hundred and one times the tenth Part of 10, "whereas 500 con- 
iamns but one hundred Times the tenth Part of 50, hre "ir 5. 
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3 or Aua „which is e . 
with atio, is Sn litude or Equality of two Ratio's; 
far inſtance 2, 3, 11 4, 6, where you ſee the fur proportional 
Ruant ities make a Proportion. 

In a Proportion there are always foul Terms, the firſt 

and fourth, that is, the firſt Antecedent and the laſt 
Conſequent, are called Extreams; the ſecond and third, 
that is, the Conſ- br of the firſt Ratio, and Antece- 
dent of the ſecond, are call'd the Meant; the two An- 
tecedents are called Hemalogons Terms, and ſo are the two 
Conſeguents. 
Theſe four Terms * ſometimes be reduced to 
three, as when the Conſequent of the firſt Ratio is the 
ſame as the Antecedent of the ſecond, and then the Pro- 
e call d continued, thus 2, 4 :: 4; 8. But if the 
; Terms are different, as theſe are 33 : 42 6, tis 
call'd diſcontinued Proportion. 

The Proportion that we have ns ſhall treat of none, 

call'd Geometric Proportion to diſtingyiſh it from 
| 83 Proportion, which is an Equality of two Arith-+ 
metic Ratio's found between four Quantities, where 
the firſt exceeds the ſecond, or is exceeded by it, by a 
NQuanti 475 equal to that, ry the third Seeds, or is 
exceed the fourth; ſometimes theſe four 
| —— ＋ may be reduced to * but this kind of 
3 not being uſed in theſe Elements, TN ſhall on- 
5 ſpeak of the Geometric, and that under 4 e 
1 1 58 of 1 | 


893 
- * 
33 
* E 


* 8 [ * ”% , 
, 1 
IX A 


Nuontitier continually proportional, are ſuch as are in a 
continued 5 om aS 2, + 8, or I, 3» 9, 27, or 
4. 2 „ abb, 

A Series 0 1 continually Proportional, is 
call 'd-a Progreſſion, and may be either Geometric, or Arith- 
merie] as the Quantities are in a continued 2 
or Arichmetic Proportion. Thus the Quantities, 1, 2, 

4 $; 16, 32; Ge. are a Geometric Progreſſion, and t 
ehen. 15 75 57 7 9 WP O's. "y an po en 
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In a Geometrie Progreſſion, that is to fay, ita Series 


of Quantities continually proportional, the Ratio of 
o firſt to the third, -15 the Dbase. the Ratio of | 

firſt to the ſecond, or the Ratio of the ſecond' to the 
third, becauſe thoſe two Ratio s are equal; and the Ra- 
rio of the firlt to the fourth is the Triplicate of the any 


of the firſt to the ſecond, or of the ſecond to the thir 
or of the third to the fourth, and ſo on 855 
Thus in this Series of Quantities 297 roportional, 
is the Duplicate 
of the Ratio of 37 % 46, or of the Ratio of 16 to 8. e- 
cauſe it cont; theſe two equal Ratio :; and the Ratio of 
32 to 4, is Pula of the Ratio of 32 fe 16, or of the 
Ratio of 16 #6 $, or of the Ratio of 8 to 4, becauſe it con- 


tains thoſe three equdl Ratio's. © | 
* You l Ae care not to confound à Duple Ratio, 


with a Duplicate Ratio, or a Triple Ratio with a Tri- 


licate Ratio. Thus in the foregoing Example, I took 
otice that the Ratio of 32 to. 8, Which is Quadruple, 
s the Duplicate of 32 to 16, which is Duple ; and t 
the Ratig of 32 to 4, which is Oltuple, is th 
'cate of the Ratio of 32 to 16, which is Duple, this Tri- 
Plicate Ratio being ſo call'd, becauſe tis made up of 
Three equal Rario's, as the firſt was call'd the Duplicate, 
becauſe it is made up of two equal Ratio's. This will 
better underſtood, when I have explain'd what a Ratio 
made up of ſeveral others, is. 
+" Ratio is © then ſaid to: be N of \. other Ratio g, 
when its Antecedent is equal to the Product of all the 


Antecedents of the other Ratio's drawn into, one ano- 


ther; and its Conſequent in like manner, equal to the 
Froduct of 1 | 


of all the Conſequeats of the other Ratio's. 
Thus the Ratio = is compounded, or madeup of theſe 
three Ratio's 2, 7, 5, that is to ſay, the Ratio of 48 to 
105, or of 16 to 35, taking the third Part of each Term, 
is compounded of the Ratio of 2:ro'3, of the Ratio of 4 
to 5, and of the Ratio of 6 to 7, becaufe the Antecedent 
48 is equal to the Product of the three Antecedents 2, 4, 
6, and the Conſequent 105, is equal to the Product of 
the Conſequents 3, 3, 7. 
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Ne” The Neceflity of this Multiples will be evident, 
to 9 that conſiders that a Ri made up of a Duple 
and Triple is a Sextuple, whoſe W 6 1s equal to 
the Product of 2 and 3, the Quantitſes of the Duple and 
Triple Ratio's; it being certain ht the double of a 
Fulle or the triple of a Duple is a Neuple, becauſe 2 
ien 3, Or 3 by 2, makes 6. Whence' it fol- 
F Jows, that the Quantity of a Duplicate Ratio, is a ſquare 
| Number, namely, the Square of the Quantity common 
; to the two equal Ratio's, that make up the Duplicate 
Ratio; and that the Lr cn if 4 Triplicate Ratio, is a 
Cube, namely the Cube'of the _— common to the 
three equa) Ratio's, of which the Triplicate Ratio is 
compounded, and conſequently the Duplicate Ratio of 4 
Diple Ratio is a Quadruple, becauſe the Square of 2 is 
and the Duplicate Ratio of a Triple Ratio is a Noncuple, be- 
cauſe the Square of 3 is 9 ; and ſo the Triplicate Ratio ; 
ple Ratio is Octuple, becauſe the Cubę of 2 188. 
To of the reſt. ; _- 
Tis eaſy to ſee, by what has been ſaid, that the ſame 
.£ Ratio may be compounded of ſeveral different Ratio's, 
—_— becauſe Never different Quantities, multiplied toge- 
—_ - | 25 may produce the ſame Number, for che Quantity 
80 the Ratio, that is compounded of them. Thus the 
bo crate, e Ratio, whoſe Quantity is 12, is compounded 
of the Triple and Quadruple, becauſe their 'Quantities 
3 and 4 multiplied together make 12; alſo of tha Duple 
and Sextuple, becauſe their Quantities 2 and g multi- 
2 together, produce the ſame Number 12. Whence 
t follows that Ratio's compounded of equal Ratio's 


lad. 


K 
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are equal. es 
is evident that in a Series of as many Quantities 
28 you will, the Ratio of the firſt to the laſt is compouti» 
ded of all the particular Ratio's of the firſt to the ſecond, 
of the ſecond to the third, of the third to the fourth, and 
Jo on to the laſt, becauſe the Quantities of all theſe Rae , - 
tio's multiplied together, produce the Quantity of the i 
Ratio'of the firſt to the laſt. Thus in theſe four Quan- 
tities 2, l, c, d, the Ratio of the firſt to the laſt; namely 
J is compounded of + the Ratio of the firſt to the 
ſecond, of . the Ratip of the ſecond to the third, of 
＋ the Ratio of the third to the fourth, becauſe theſe 
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tity, and the Quantity has 4 1 Ratio te equal 
amen, 7 N 
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. A. 2h Say firſt, that if the two Quantities A 
| 24 20.5 ET equal ; they will have the 
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| Becauſe the two Quantities A, B 4 b Sap. 


8 
, 
- 
— 
— 
7 
E 
Ff 
© 
e 
. 
| 


rp will contain'any aliquot Far of K the third 
tity C, the one as often as the other, and ſo 5. 5. 
they will have the fame Ratio to that third | 
Which was to be demonſtrated. Mo 


I ſay, ſecondly, that if the Quanti ties A and B are 
qual, the Quantity C will have the ſame Ratio to the 
Gn A, a n N. 


+ a 
£4 * 
* 


9 IT IP n * 
F n * * 
es nn 

. I 
©, Us 
*t 


. " « 
n 
= 7 [5 : 0 
; m_ 
"© 
c « 
a ”_ 
N 
: : 
04 . 


the fame Radio 29 20h 


of this 


N. 36. 
ar Rai t WY. than the leſs ons. B. 


% 7300 9 wy = 


| Th Ben: lt "Porky. | 


of the $4 
Which was. * te demaſtreted. 


. VSE. 
This x 
3+ J. 


F 


! 


FRY | a tber if en ben .. 
| 2 C. eee A, it will have a grea- 


0 F In 
"Mn 
DEMONSTRATION. ...» 


. 
IE KK iv 


| . e ths 22 
B, by Sap. it will ee aliquot Part 
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Def. 7 
Ratio of A to C, will be greater than the coof'Þ nr to 


C. Which was to be demonſtrated. : 
2 ſay in the ſecond Place, if the Quantity B is leſs 


e Quantity A, the Ratio of Gro By 4s greater 
= the Ratio of Ct. to A. g p E. 
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ſtituted in the room of each Antecedent, the Quantities 
continuing to be proportional, as we ſhall: demonftrate. 
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If thres Lines 


| having the two Means equal, and by that Means the 
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88 of the two Means; and ſo on the contrary. i t. 


hich we have already demonſtrated. A Fig &' | 
It may alſo be demonſtrated by this Propofirion, that |" 


it two Night- Lines interſect one another in a Point wirh- 5 ad 


out a Circle, and. cut the Cireumference, as AB, AD, i 
the whole and their external Parts are reciprocally pro- 3 
proportional, that is to ſay, the whole AB, is to the 3 
whole AD, 3 ax the Part AE is to the Part 

AC, becauſe t tangle of the Lines AB, AC, is 

equal to that of the Lines AD, AE. | | 
PROPOSITION I. 
1 8 44 | 

THEOREM I. 

av hos; the Square of the Mean i i 3 

te the Rott angle 7 rhe two Extreams ; and if the Aue .- "30 
of: the" two Extreamas equal to the Square of the Mean, the | 

three Lines are proportional. © oO OT 


His Propoſition is a Corollary of the former, becauſe 
three proportional Lines are equivalent to four, 


F. 4 - 
18 


Rectangle of the two Means becomes a Square. 8 

* | 

+ 7 , ; | AG 0 : 

This Propoſition ſerves not only to demonſtrate Prop. 
30. but that if from a Point — without the Circle, TR 
7 2 Tangent AF, and ee cron. the awe 

angent is proportional between the Secant A9, 
and Ke Pare AE, becauſe the ReQangle of the 
two Lines AD; AE, is equal to the Square of the Tan- 
gent AE, by 36. 3. | Ped a 8 

One may alſo demonſtrate by this Method, chat if - . 
two Right -Lines interſect one another in a Circle, as ®8-*1- 
BC, DE, their Parts are recip e that 
is to ſuy, the. Part AB, is to the Part AD, reciprocally 
as the Part AR is to the Part AC, becauſe by 35. 3. the 
Reſtangle of the Parts AB, AC, is equal to that» of the 
TEE: s eaſy Morhod of finding 2 Mean pro- 2. 
. From an 0 ing a pro- Fig. 20. 
* between two given Lines, as AD, AE, = | 

drawn, namely, deſcribing on the Difference DE, 
a Circumference of a Circle, and drawing the Tangent 
AF; which will be the mean proportional * 


4 


0, ro the two Eli, 'GH, as we ſhall now ;demane 


| the Ratio of the two Sides * 4 * like that of 


| . api 6 ibu. pag ir u. 4 . 


the Angle EF 
Angle FHG to ho Angle BDC, and the Angle 
HC equal ta the Aogle DBC, and the Figure 
will be ſimilar to the propoſed one. ABCD, Oo is. to 
- fay, all the Angles of the one, will ge equal to all the 
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o deſcribe on che Line EF, a Polygon ſimilar to. the 
given one ABC), draw the Diagonal BO, and — 
Angle E bs Ss equal pal go rag Avg gle A, make alſo 
Angle AD. Make the 


EE 


Angles of the other, Ap the Sides proportional. 


3 5 

2 7 { 

. 

"Tis esd dy evident b Con by Conſt. that the two P olygons 
rian- 


ACD, EFG H are equian ar, becauſe all the | 
gles of the Polygon ABCD are made equiangular with 


| all the Triangles of the Poly = EFGH, ſo that all that 


—_ is to demonſtrate that the Sides are e 
gene the three Triangles ABD, EFH, A equiangus | 
lar by Conf. it follows b 7 1 Wk; he two Sides 
AB, AD, are kept to EE Hz. XX ſo alſo be- 
caufe the two Triangles BCD, FGH, are <quiangular, | 
the two Sides BC, CU are proportional to thoſe tuo 
FG, GH. But ! fay further, the two Sides AB, BC, are 
alſo proportional to the two EF, FG, and the two AD, 


firar 
Recauſe in the rwo equiangular Triangles ABD, EFH, L 


BB ah kk 0. TLamdt 


the two EF, FH, . Ning A manner in 
the e quiangular] riangles_ "BCD, GH, the Ratio 4 
of the two Sides BD, BC, "is equal 84, that of the two 
FH, FG; ſo that the three Lines A, * „BC, 7 


* to the Utes. Lines FE, FH, FU, 75 A 


_w 
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* * * 
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ThE 7 5 Ad po 


ys 5. the Kato of h the two Sides AB, Bc, 91 
that of th Ne, 8. 1 sf the hinge rhi 
| 8 he f. FRO the two equiarigh af Tri 

| the Ns in in 

gles ABD, EFH, the Ratio of the rwo Sites'AD, 18. 
q _ to that df oe two EH, FH; and in like manner 


of he two. Sides BD, CD is the ſame with that of 9 
two FH, GH. Thus you ſee that the three Lines D + 
DB, DC, alſo r ty the three Lines HE, H 

HG; and by 22. f. the Ratio of the two Sides AD, 
CD, is equal” ov chat of the two EH; GH. Which 3 s 
what remain d to be demonſtrated; een 


| uvsE. 3 
This "STR is the Foaidation of wht is tagt 


% 


in Prob. 17. Introd. to take an. inacceſſible Plan on the 


Ground; as alſo of the Method ordinarily uſed to trace 
upon the Ground the Plan of a Fortreſs, 'whoſe Deſig 
is drawn u — 5 Paper: for ſince you can't work it upo 
the Ground as upon Paper, You muſt make upon the 
| Paper. Angles equal to thoſe of the Plan deſcribed on 
Per. 


8 e . 


; — Triangles are in a Duplicate Ratio AY that of | 
5 |  Fheir Manage ider. 6 


N at Figures, that are oppolite to the-equial Angles : 
2 HT if the two Triangles ABC, DEF, aré — 2 


and conſequently ſimilar, b fo that rhe Angle 
2 2328 bor, by 4 4 


E, arid conſequently the thjrd Angle C 
to the two equal Angles C, E, are Homologous. - 


ales ABC, D 


) is rhe, licate of that of the two 
Q Homo- 


5 


e two equiangular Triangles BED, FGH, the Ratio 


logous | Sides 2 the Sides of two Gmdler Rectiline; pig. * 


Angle B to chlo 5 
to ons Angle F; the two Sides AB, DE, that are 5 
his being ſu tf, ſed, I ſay the Ratio of the two Tri- 


_ 3” 
* 8 
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| Tat eden Sides AB, DE, chef is, to fax, if by prop, | 
5 „ een 
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MONSTRA TION. - 


. by Sup. che Ratio of the two Sides AC, DE, is equal to 
3 6 that of the two AB, DE, which is alſo. equal to that of | 
DB. A, by; Conſt. becauſe the Line AG was made + 
third proportional to AN DE: conſequently by 11. 3. 
the Ratio of the two Sides AC, DF, will be equal to 
| that of DE, AG, and the Angle A being equal to the 
1 Angle D, by Sap. the Triangle ACG, will be equal to 
4 | the Triangle DBB, by Bup. 15. and fince the Triangl | 


ABC is to thè Triangle AGC, as the Baſe AB to the Bak Wl , 
AG, by Prop. 1. the Triangle ABC is to the Triangle Wl , 
DEF, as the firſt Proportional AB, to the third Propor- WM 
tional AG. Which was to be demonſtrated. 2 

wy 1 eee a 
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cok olkLARv. 


It follows from this Propoſition, that equiangular 
Triangles are as the Squares of their Homologous Sides; 
ſince the Friangle here ABC, is to the Triangle DEF, 
as the Square of the Side AB, namely AI, to the Square 
DL of the Homologous Side» DE, becauſe theſe two 
Squares are to one another as their halves, IS. f. 
and conſequently as the Triangles ABH, DEK, which 
being equiangular by 4. 2. are in a Duplicate Ratio 
of their Homologous Sides AB, DE; as the Triangles 
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. © * This Propoſition ſerves to undeceive ſuch 28 eaſily 
. | 1magine that ſimi lar Figures are as their Sides, ſince it 
N 1 | is certain if the Sides ob the one for inſtance, are double 
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132 aul, erde gons cbt, pete, are MY 23 0 
lar, they wided into 72 many ſimil ig. 13 
angles tac” will 4 wa Fan cheir * ack | 
of its own. 
"> DEMONSTRATI on. e 
_ 
der che Diagenats DA; DB, IF 10 wavy het - 
wm wy Triangles AED, Fl, are mia I 
FE Angles K —＋ A _ the Sides E A, E are pro- 
re portional to KE, two \Polygons propo ſed I 
a : luppoſed ſimilar. Ad 40 ſo alſo you may find that the _ 
Wo Triangle BCD is ſimilar to rhe Trang e il. Con- 
dich en tis eaſy to conclude that the two other Tris * 
atio angles ADB, FIG are alſo ſimilar, becauſe equiarigular, 'K 
ol a 77 v to be hs e. * | 
2 's in th E ECOn: ar y 
eit Fade ond Pls: he fi 5 7 * 
loads Line, 'S; 


"DEMO NSTRATION. 5 


Since the two Polygony ar are made 517 Gmilar Tris 
ngles, as has been demonſtrated, 4 ohh are — — 4 
Duplicate Ratio of their —— ides, b 
9. and the Natio of the Sides is the ſame, tlie — 
5 el, ſimilar, the Duplicate Ratio will alfo be. 
k nd ſo each Triangle of 12 Poly jon” with 

ach Triangle of the geber in the fam —— 
8 the Ratio of * bed alle, vr 
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the ſame with that of the Sum of all the Triangles of 
one Polygon, to the Sum of all the Triangles of the 
| other; that is to ſay, of one Polygon to the other: and 
| becauſe the Ratio of theſe two Triangles is the Duplicate 
of thar of their Homologous Sides, . the Polygon alfo 
- muſt be in the Duplicate Ratio of that of their Homo- 
logous Sides. Which was to be demonſtrated. ct. 


COROLLARY. 


From this Propoſition it follows, that ſimilar Polygons 
are as the Squares of their Homologous Sides; and that 
three Lines being proportional, the Polygon deſcrib'd } 
upon the firſt, is to the ſimilar Polygon deſcrib'd upon 
ths! ſecond, as the firſt Line is to the third, becauſe that 
Ratio is the Duplicate of that of the firſt to the ſecond, 
that are two Homologous Sides of theſe two Polygons. 


USE. 262A 


This Propoſition is of uſe in Prop, 21. and 22. 2 to 
encreaſe a given Polygon in a given Ratio; as if you 
would have a Polygon quadruple of another, double all 
the Sides, for the | con! anne Ratio of the double is qua- 
druple; and ſo if you would have a Polygon noncuple. 
of another, triple all the Sides, becauſe the Duplicate of 
„ d / %% AA 886 
But tis evident that to leſfen a given Polygon ac- 
, cording to a given Ratio, the contrary is to be done; 
; To that if you would have a Polygon but a quarter of 
7 0 
that propofed, you muſt take half the. Sides. 
And if any other Ratio were propoſed, for inſtance, 
that of 2 to 3, find a Mean proportional between the 
dduble of one Side of the Polygon propoſed and its Tri- 
ple, and that will be the Homologous Side of the Poly- 
gon ſought.- e 


PROPOSITFON XXI. 
Two Polygone ſimilar t s third, ave fmilar 10 oncamther.. 


e  P $19, each. of the ey Polygons ABCD, JKLM 5 
- ſimyJar to the Polygon EFGH, theſe two Polygons 
ABCD, IKL. are ſunilar to each other. 3 DE 
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beet, a ons 250 — 


on 1 by 
the Pol gon EFGH, the LA beg 


; will. be. — 1 
the Triangle EFH, and conit quentl e * 1 2 
D, becauſe two Angles equal to a qual to ' 


one another; and ſo Alſo the Trlngle 2 be. fie; 
milar to the Triangle EGH, and —— to the 
Triangle BCD. Conſe uently the Poly ABCD, 
EFGH being compoſed of an equal Number of equiangu- 
lar Triangles, will alſo be equiangular, becauſe their 


ſimilar Trlangles Raving their reſpective 'Angles eq qual, 
] the Angles of the Polygon made up of Fern wilt? alf 
p be equal; and becauſe theſs ſimilar an have their | 
F Sides proportional, by Prop. 22. LR oag&alſo will 
have their Sides proportional, F.. will bo. 
* 1 Which was 2 be 2 8 OAT NE 
of ; An | 1 
7 | PROPOSITION, XXL | ©: 
i - 2 
1 | THEOREM, a.” $ 
fi- If four His ive wh ond, the foi 
„.. ſcribed on thoſe 4 will vas be — — IT, 275 to 


are Proportional, rhe four Lines wil alſo be 


1535 firſt, if he four Lines AB, AC, AD, AE, : are © . , 

proportional the four ſimilar Polygons form'd u . 1 
thoſe Lines, for inſtance, tlie two Squares and two 1. | f 
FR will be Proportional. #72 


A Wc Elements F Todd . W Ve. | 


"Re | DEMONSTRATION: „„ 
Me: 56: dl T if O71 4:0 5 (3 ia Jab 
0 a0 Becauſe the four Lines AB, AC, iD. AE, are ro- 
portional, by Sup. the Duplicate. Ratio of the two firſt, 

f 4” „AC equal ro ithe Duplicate Ratio of the two. 
„AD, AE; oe 2 20. the Duplicate Ratio 8 

] — to that of their ſimilar 

PoJygons, and the 


atio' of the two laſt AD, 
A, is equal to = ory thei nilar. Polygons, it fol. 
io — Pavia ber jonal. FPbich | 
4 : : \ 0 6. 

3 Uu in the ſeeond Place,; 16 Pour Graitar Polygons 
„ den d on abe four Lines AB, AC, AD; AE, ate pro- 
ö ports onal: theſe four Lines will ath e 
NN ; 


a4, "DEMONSTRATION, 


b "Bo Lahe n | t ibe ta firſt Po! gons is 3 wy 
—_:--. oO the ne lag, aft Sup and Pola the, Duplicate p 


7 of that of theis - Homolagoys, Sides, by Fre- id, the 
il four Tap Ni Sides and canſequently. the four Lines WM 
3 D, AR, . eve. ary t ke C 
bond «hs F Si 

| LY ch 

v 8 . n | 


- This Prop 1 ſelves de the Rats or Thees 
Goomerrical y, when three Figures being given, a fourth 
Proportional is to be found, nam NN by- reducing the 


three Figures pr poſed into hre uares, when they 4 
are not ſimilar, and finding a fourth Proportional to 9 
the Sides of the three Squares, and that will 7 the Side ca 

of Square equal to the fourth Proportional Figure A 
* Tought.. This n ſerves alſo to demonſirare Þ 
Ps 4 45: 3 "TN 
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125 ir the two Patallelograhs, AC 
lar, their Ratio is e 
ide Ac, ro the Si e AB 

Sie AD, tothe 0 * 291 21: a * 
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PREPARATION.” e cific ., 


3 imagin'd the two Parallelograms ACD, ABR, 
1 ſo as that the Sides AB, AC may N . Right- 
ine, in"which Caſe the "ou other Sides 


alſo be in 15 Ri 1 I, becau 15 5 Kats 
CAD, is eq Fo Aal BAE TL the COB. s | 
Sides rll An — a 3 as F, and 5 W Aab 1 


ens ONSTRATION: 1 
een! in the three Parallelogr 1 D, Ze 6 
7 


the Ratio of the firſt to the third is com 
tio of the firſt to rhe'ſeond, which apo equal 
the Baſe AC to the Baſe Az, and of the Rati b 
cond to the third, which is alſo equal to ma 585 the 1 # 
AD to the Baſe AE ; it follows that id of F the 
Parallelogram ACD, to the Parallelogram "ABE is com. 
poſed of the Ratio of the Side AC to the Side AB, and of 
the Ratio of the Side AD to the 1 7 _ Which mas FA 
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u would ben! the! Ratio's of AC to AB, and 
of abs to my you muſt multiply the two Antecedents 
and ſo you will have the Content 
IM R 14 the 2 ioetann ACD; multiply alſo the two Con- 
* 1 vents AB, AE, and then "Meir will have the Area of 
E Piralletogram ABE, in Meaſures ſimilar to that of 
= | the e Ach ; which i an additional Proof 
= + of the two F Soles ams, 886 in a Ratio gompound- 
1 e e 
Since a a 3s TP to half a, \Parallelogram of 
* the lame”Bife e you may e iy, find by this 
Propoſition, * . * having o Angle qual, 
are in a Ratio mee of the Sides cht form, the 
le, as if they were Parallelograms, which may be 
ly me by drawing the two 3 CD „BE, 7 


- a -» 
Ad GOA ear T ow1. 
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=—_ 15 enen dr 
2 e en ae xm. 


\ 8 8 951 * 20 FR 1 2 is ö | : 
if you draw two Lines parallel to two Staes of 8 raids, 
tro a Point in the Diagonal, there will be formed four 


Porallelograms, of which thoſe two. that the Diagonal paſſet 
1 thro', are pals 3 to one anther and to the rear one. 


111 
11 


2 q 


Say, if thro 1 Point E taken at Diſ Fass in the 

Fs. * 1 Diagonal robs the ne Des ar ABCD, you u draw 
the two Uns EG, HI, parallel 2 two ides AD, 

3 AB,.the two Parallelograms GH, are ARE! 70 95 
NF ppother iy #*. the W one. 2 DIG E245 

Z ; «$135 21 8 
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Pokey the Line Blis parallel to AB, by Sep. the 

Angle DHE will be equal to the An e A, by 29. 1. 

% hich makes the two\ Triangles E, DAB amtler: 
| onſequent by Prop. 4. the Ratio of DH to HE, will 

equal te that of AD to AB, and by Def. 1. the Paralle- 

bers GH will be ſimilar to 'the Paal el 


er far * manner you T find that th 


' 3 a * 12 
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ram ABCD. 
ha 
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A Elen Denen, 
ram Fl is ſimi lar to Pain lane Parallelogram pes Ri 
ES fo 6 1 N A 2 
ated. 2 01 | 2 ; 
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The 3 of this Propoſition is alſo LY 
namely, that if the Parallelogram GH, 2 FI, — ilar 
to = great one ABCD, having an en, 
Diagonal of the eat one drawn | 100 the common 
Angle, will paſs thro”. the other Ab e of the pies 
Fuck has demonſtrated. in Prop. 26. w 1 5 we ee 
_ cauſe, wat aneh, "i 15 2 5 eee 
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| I'w0 \ReBilines! Figire being given, to Ane 4 43 . 
to ong US the given ones, and ſimilar to the whey, 


O deſcribe a ReQilineal Fi 
one ABC, and ſimilar tot FIR, one DEF, reduce 
into a 81. are each of the two Rectilineal Figures given, 
ABC, DEF, by 14. 2. So that GH be the Side de of 
Square equal to the Reftilineal Figure ABC, and IK the 
Side of a —.— equal to the Rectilineal e 
Then find off he 12. 4 fourth Proportional LM, to'th 
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Uclid in this Book begins to treat of 4 Body ar” Þ 
5 | Solid, and firſt of Parallelopipeds, after he has 
_ y UP explain'd in the beginning ſome Properties of 
 _ - - "their bounding Surfaces. We omit the ſeventh, 
eighth, ninth {tenth Book; becauſt they have no 
Connexion, with ſix * nor with = eleventh 
and twelfth; we ſhall becauſe they, and the 
preceding ſix, are enough pr colevable erſtanding 
of the principal Parts of Mathematicks ; * eleven 
and twelfth beingabſohutely neceſſary 
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. cal igen, Dieling Per 2 5. and in gene | 
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5 35g drawn from the other Extremity of the inclined 
Line. 

Thus the Inclination EF the Right-Line IL, mob t be Plane 
BCD, is the Acute-Angle KLI, made with the Line KL 
' drawn thro the Points L, K, where the Plane ABCD is cut 
the inclined Line IL, . Line IX, Mend” uo) the 
Plane 4800. 

In like manner the fuclinaries of the ſence Line 1L, Py obs 
Plane EFGH, is the Angle KIL, that it forms with the Right» 


; i Line IK, drann thro the Points I, K, where the Plane 


is.cut by the. inclined Line IL, 2 fide LK) fer- 


pendicule Fo. the. Plane EFGH. „N 
/ 4 
2 f 4 1 2 5 
* a VI. the 


J 


E Plane EPGC, prrpendituler . i e 5 


that a Right-Line muſt not be pe 
= erben 


Plane, r ep . . 
mn. "E650 . 7 5 . 
e Kae 1 trite fk is Melee eb 
nations to a ane. 
Tho' the Inclination of the Planes; füppoſer what = 
* not perpendicular to one another Fe et that is 
| 4 D lar two Planes may be fal to be RN. rv 3 
inclin'd to URS Plane, "ke lt Xe ee 1 
to it. . ** ' 1 f „„ by 
| fats n 8 | vi +5 . c 3, 7 1 W ö | 94 9 
„ . N 1 7 * fl 4 5 4 


common ion in e f 


Thus the I nclingtion of the two blows ab — — 1 * 3 : s I 1 
Atute- Angle that the Right-Line HI drawn in « Plane 48D, Figs 4 1 9 
perpendicular to the common Sin CE, makes with the Lind 1 


Selon. 'Y 
e From hs bee my thiar 8 mut A . 3 
1enlar to each © er, © 4 

id to be inelned: and ſtom the foregbing N — = 
cular to » 


Parabel panic ard" ak is relay kenn 
ug pleaſe, will never meet, being always 
22 two Plater Abc, rag, TN 


DL, nn rd them, are 299M, 
k 5 *. w : - 

f | "FE % © — * 55 . * — as - 1 1 15 5 11 5 "IR . „ 
1 r '..F 1 X. 1 * . . | 

4 2 | F . 8 : * 0 * ee ” L X. Fe * * 3 y £74 © oY N x "X a bs 


abe 8 are' ſack as are bounled by * | 
nn Finer SE N 


* 


e 2517 l, are ſuch as are” bopnded 


3 BR 
0p L * . 
5 meg Number of fimilar and equal Planes; 9 
: Im ng one to penetrate" the other, neither would 
exe e Angles” and Sides, e e 
| * N 5 6 bags We ts, Ye NI. ag Vy 5 E 5 . | "OY 
I, „ „ 


| 4 i Solid ay is a — e concave 8 monntlag- 
Plater. ted in a Point by ſeveral,Planes meeting in the Point, 

Fig. , 6, Where the ſolid, "Angle is form d: £& 4 W 5 
the prog tri eee BAD» ee . 8 


8 my 2% . 
1 fl * . : 
, 4 * 
. * ' * 
„8 - - 


73 4 Priſm, i is a Solid wks two os Planes paral- 

Fig. 1. - Jel, ſimilar and equal, and the others Parallelograms: 
| ' Thus ABCD, Whoſe two 3 Planes ABC, DEF, are K T.. 
fimilar and equal,” and the others, as. FAB, BCD, c. Pa- 


7 
"hs a call'd a Pe 1 when its. 3 oppoſit te 


d parallel Planes, are two ſimilar and 1 
BCD, terminsted by the thice P; Nane 


_ HE es: 
Auf, ACDE, BCDF, and the two: ſifhilar parallel and 
1 _ Trian angles, ABC, EFD. ; 


* __ *Fis call da ls er o when tis terminated by ſix 
Parallelo of which the two op ra and parallel 

are equ A when all theſe Parallelograms are Re&- 

Fig. . angles, the Priſm is call'd a Right-Angled Parallelopiped, 17 


* Al CD., which take the Name of a Cube or flerasdrum 
8 all its Sides are equal, that is to ſay, when tis wh fe 
Ve. s. by fix equal Squares, as ABCD, which will repreſent a 
* Cubit Yard, if its Side AB be 4 Vard * But it will 
ONES „ mo graded rg Foot, if the Side AB, E, or CD, be 


| oot long 
| 8 We ſaid in the ſecond Book, that the Area of a ReQ- 
_—— angle is meaſnr'd by little Squares, and we ſhall fa 
=_ here that the Content of a Ri Ug t-Angled Parallelopiped, 
E  — ealldirs Solidity, is meaſur d by little Cubes, produce 


ce Been Planes drawn lengthwiſe and croſswiſe, thro 


. 


Wen of the . Sides, which-anſwers 9 


_- 
mmm 


2 55 88 . See 2 


beuge d 


in fading IIS TO a N og opi =» 1 
ic Soars. * 
Thus the Solidity apgled Oy — 1 
45 k. her I NM wy | OY 1 


D, Whoſe 12 h AB. 
b its Breadth Bos. and itt Depth 


lyin theſe three 8 "a7" 4 
| RED ond ber that comes bock W oy l . 
and 47 # Solid Number, whoſe Sider oY 4% 35 | * 


ſhow that a right-2 
Sy . 2 1 and 3 


ngled Paralle ae „ 
777 © R - 


e | 
us decarls a Yard lon „ AS AB, contains beg "A U 
Cubic Yard ABCD, fong as AB, © 27 Cubi 5 — 8 


from hende tis that the Number 27 ariſing 
mutual multiplication of thret ej e 18 + a 
a Cubic Number, whoſe Side, + or ir Cub Rode is one — 0 
them, namely ll NT „ 
A ReQangle 'Parallelopipe , in regard. of jrs three. BET 
Dimenſions, is call'd a Vn 22 Tini, are its 5 
| three Dimenſions / that i tb ſay, one ofs riefs thies 5 


Lines x reſents i 115 Breadth, and the other its werbe 
— Fo its n whether the Solid bei 


: 4 
h * uy « 
2124 1 . 4 . 1 61 + + } + 


bus 12 Salid f the three Lines AB, B 57% * $7 
5 8 Gy is 2 3 
preſented in Numbers, when the Dimenſions are 


„ 0 


expreſſed by Numbers; as if the * 
X the Breadth BC, 2, and Depth 2 1 3 
; 2 three Numbers + 2,3, will be £1 
- product of theſe three Numbers 4, 2, tha | " 
IS account is 'call'd 4 Solid Produ, ant xvod 1 F ; "2 
if Letters inſtead of Numbers, « as 4, b,c, their 'f 7 | — 
d duct will be abc. | « 25 TR ” 
4 | 
11 The other, > i "the red, an, and . 
De Where explain >. 
; 4 5 N op WE =. >> 
ba 9 
0 0 8 1 , 14 5 lt - 
ln 4 1 LE SENTED ' 
pn" Tocco A on Es" 
+. | 1 TE; 4 N | WI * Ta 1 . 
, „ 


| N LI, * \ 
© g oO ITN | be 


Is __ arte 
q ; . 
1 . n "og 6b. os I 1 . In 7x , F 


A 


Hogigotalt; 16T it | 


OS Tun 1 1 


* [i Gels ; "1 Jy 
VB | - hide Linen, ci. if rs produced, wi Aint in thas 4 
| 21 Th | at Wn bete che Plane TER 
ge ke ew py 8 ol i ſtill be is: che. Lip Plans 
x 15 mt ; 7 * 
99825 Foo £7 mes e 


aA Tie e | 


. Abd the; Fein F. i in the Plane a ab | 
1 EG, perpendicular to the Line * 


R 20 the Line BG. 
. DBMONSTRATION. . 25 
= — the rvlo Anfles GEE, GFH, is right 


one by Conſt»; the two Lines FH, EE, conftirute a right 
Line, by 14. 1. and becauſe cach.is in the Plane AB D, 

| the Line EF produced, that is to ſay, the Whole Right- 
* _ LaneEH, is in ING ſame r D. Which was 70 be 


Fi leaf. 
A 


| 1 pig Propoſition ſerves to darn "he following 

_ and we ſhall uſe it in Dialling, to make out t 

2 12 e * 2 e is e on a e by 
ine 


1 1 g 
: - (2. 223380) 

5 . \ P 

l L 4.2 


PROPOSITION . 
THEOREM n. 7 


0 „ Right-Line bar. one another, are in the ſome 
Plane: 80 alſo are al! the Parts of 6 Triangle. 


A __ * . * 2 * PRI 
> CO. 95 75 1 5 +4 7 
* * p 


3 5 | 11. 

. WS 1 Say, the two Right-Lines AB, CD, meeting in the 

4 *. * and the T Flangle HEC, [whoſe two Sides 
44 , 


25 


ou + Tron, „ 


* * * % 2 > vs ane "FI | 


wh tho Point. 1 at 1 on in thi waa 23 1 3 
| CE, you draw a Right-Line 28 OBE 22 08 "he 92 


, by Prop. 1. 0 two 
1 ng ſo . are re the roo 708 
f 5 ints E 
Line by lrg the chree Lines 1 
0 arily touch one 500009, as Lp | 25 
ich they are, an 


ch te . 
1 Thus you may WE | 
Plans 22 as the may 15 ds he 8 1 gle wr and After 
the ſame manner you may find hin all the "he er . 
that can be dran from the An 141. A, thro' | 
Points you pleaſe in the Si oft are in the ſame „ 
the Trian 


Ach in the Side AE AEC. 
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ng This Pro ſition ſerves to dementia bro, 4. and 1 F 
vat that ſuppoſe two Right-Lines makin gle to be 
by the ſame Plane. "Tis of uſe. in Per Ar Give demon- 

| ſtrate that a Right-Line when abr rw We Plane, is 


a Right-Line, where we ſhall ſuppoſe, — Right- 
Lines drawn from the Eye, . all the Points of a 
wk are in the ſame Plane, that is Triane 
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THEOREM, . 


rhe common Seffion of two oy is a bun. 
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a TTY ene . 4 common \'Seftion of the two 
4 90, Ait ABCD, EFGH? is a Ri ght-Line "becauſe if 
thro any two Points E, H, of his common Section, 
you draw in 0 rack Plane two Right-Lines, they will fall 
n one a nother, becauſe they can't bound a park: and 
10 7 they will make one Right-Line EH, which malt be 
common to the I Planes ABCD, EFGH, 
kheir N Wi n. Which au to be be demeſrared. 
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- Thi Propofirion es to 33 12.2 5 16. 18. 
d 19. that ſuppoſe the common Section of two Planes 
a Right-Line. We ; fall allo, uſe it in Perſpective, to 

$a onſtrate that a Right-Line projected on à Plane will | 
be a Right-Line; and in DiaKing to demonſtrate that 
1 great Circles of a Sphere projected on a Plane, will 
e Right-Lines: It may be uſed alſo in other ProjeQi- 
ons, as to demopſtrate that an intire great Circle, per- 

ndicular to the Plane of Projection, when P 
Pecomes a . | 
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PROPOSITION, W. 
. THEOREM W. 


4 Right-Line perpendicular to two Ds as interſe# 
due another, will be the foe ro the Plane of thoſe tog 


Lives, 


" T day, if the Line AB be Wee to each of the 
two Right-Lines GH, that are in the Plang 
DEF, and interſect in the Point B, it will alſo be 77 
Fee bo W Plane CDEF, that i ro 1 by p43 +1 
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G e n e ee 
cut the equal Lines BG, BH, BI, BK5 at diſcretion, 
and join the Right-Lines GI, KH. And draw from the 
Point A, thro' the Points I, L, G, K, M, H, as many 

Right-Lines” a FSA wk | 


DEMONSTRATION. 
* * * er, | : 


Ke | 8 . | 
Becauſe the four right-aggled Triangles ABG, ABH, 
ABI, ABR, are equal, by 4. 1. the Baſes AG, AH, AI, 
AK, will be equal; and for the ſame Reaſon the Iſoſ- 
celes Triangles GBI, KBH, being equal, their Baſes GI, . 
KH, will be equal, together with their Angles. Confe= 
ny dy 26. 1. the equiangular Triangles LBG, MBH, 
will alſo be equal, and conſequently the Side BL, is 
equal to the Side BM, and the Side GL to the Side HM, 
and by 8. J. the Triangles AGI, AKH, are equal, and SE 
conſequently the Angle AGI is equal to the Angle 
AHM. Wherefore by 4. 1. the two Triangles AGL, - 
AHM are _ conſequently the Baſe AL is equal to 
the Baſe AM: Whence 'tis eaſy to conclude by 8. 1. 
that the Triangles ABL, ABM, are equal, and conſe- 
uently the Angle ABL is equal to the Angle ABM, ſo 
at the Line AB is perpendicular to the Line LM, 
Which was to be demonſtrated. | * 3 
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This Propoſition ſerves to demonſtrate Prop. 5. 8. 9. / 
11. and 15. and in Spherics, that a n paſſing 1 
thro, the Poles of a Circle, is perpendicular to the Plan "wy 
of that Circle. It furniſhes us alſo with a Method gf 4 
letting fall a Perpendicular to a_ Plane, from a Point 
ru without the Plane, different from that in Prop. tr. 

or inſtance, if you would let fall a Perpendicular to 


Point, A, with any aperture of your Compaſs you pleaſe, 
r | the 


S * a 1 


1 "The Elements of Euclid "bs XI. 
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mfęrencę of a Circle on that Mea aol hayj | 
„ "mar 'Pleafure three Points on that Surfa ce, as 7 
"F: I, 1 finding the Center B, draw thro' the Center 
to the Point given A, the Right-Line AB, Aut d that 
ſhall be perpendicular to the Plane propoſed | DER, the 
three Right-Lines AG, AH, Al, being equ this 
you may know whether a Stile, as AB, be « the right 
8 the Plane CDEF, by taking a pleaſure from its Foot. 
e three equal Diſtances BG : BH, BI, for if it be well 


b B will be equidiſtanr mY ”y due 


PROPOSITION V. 
THEOREM V. 


| Rig bt-Line be erpendicular fo N ys nc 3; 
e * the, ame . way. three SLE in ith | 
Prone: 


Lines B „ On one another 1 al 
"Point B, theſe th ree Lines, BC, BD, BE, are in the 

yo me F Flaps: So that if the Plane of the two Lines BA, 

| BAK, ang the Plane of BC, and BD be Beli the 
Lite 7 BE will be the 'common Seftion of choſe ce 


Plans. | * , * 
4 DEMONSTRATION.” 


OM 12 if the nigh Line AB, be 1 


ir the Line BE be the common Section of the * 
Planes DGHI, BAK, then 0 Def. 3. the Line AB being 
N to BD and B by Sup. and conſequenti7 

their Plane DG HI, by Prop. 4 It is alſo perpendicular 
fo the common Section BE, At ſo the - it e ABE is 
+ hr, mr equal to the Angle ABF, which is 

e tꝛ hetauſę the Lin ne AB is ſuppoſed alſo to be 
perpendicular tp the Line BF, Whence tis eaſy to con- 
vgs W e two Lines BE, BF, agree together, 

equent 1 the Line BF js the common Section of t 
850 Þ Planes , BAK, ſo that it is in the Plane o 
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1 Say, if ihe twki en AB, cb, are HY ber- . 
? cher. to the lane os." ahh they are 3 to big. x24 
each other 4 | 8 


| PREPARATION. 


1 the Right-Line BD; to which havi 1 oy 
rpendicular DI equal to AB, in the: lane EFGH, _. 
2 the e . Al, AD. = 4 $28. 


Ss | DEMONSTRATION. 3 
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Becauſe the Line AB is N 1 Plane © | 

EFGH, by Sap. it will alſo bo e oo to the Line N 

BD, by Def. 3. Sa that the Angle ABD ing right, 

will 9 ual to the Angle BDI, that is . | 
becauſe the Line DI was made equal. to the 

Line AB, by 4. 1. the two ri ngled Triangles A,, 

DBI, are equal, and the Ba AD + equal to the B "* Bl; | 

and then by 8. 1. the two Triangles AID, are Ts 

equal, and the 2 ADI _ to. the Angle ABI, | 

_ Which being right y Def: * auſe the Line 1 1 

) E ar to the Plane E GH, 


Ret Oo oo iy HHS 
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firſt AB, the Right-Line EF, 5 77 Right- 
the Plane of theſe two paralle 


Mong el AB, are alſo in the ſame Plane, and b 


29. 1. they are per to one another. Which was to 
demonfirated. bs 
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USE. 


This Propoſition. "UM to Shots 
and 14. and ſhow that two Parallel Lines, 2 9 Y 
are in the ſame Plane, and this ſerves to demonſtrate 
Prob. 7. and 8. that "AW wg Ps Lines to be 1 in 
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' PROPOSITION vn. 
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THEOREM. vn. 


4 Bight-Line drawn from = bh once: is.in the q 


ane of thoſe two Faul. 


5 Jo if thro! the Point E, of the Line AB, you an | 


to another Point F of the Line CD, Coe to the 
ine 25 is in 
Lines AB, CD 


| DEMONSTRATION. 


"Becauſe the two Points E, E, are in the Plane of the 
two Parallels AB, CD, a Right-Line may be drawn in 
this Plane thro' the Points E, E, that ſhall nor differ 
from the Line EF, becauſe two Right-Lines can't bound 
a Space, So that the Line, EF is in the Plane of the two 
Parallels ab, CD. Which. was to be demonſtrated. 
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AN the Plane EFGH, the three Lines DC, 37 5 
A, DB, to which the Line 5 — perpendicular, are in 
the ſame Plane, by Prep : 5. conſequently the two Per- 
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2 1885 rhe = gh wills be * te ny 72 3 
"if the two Lines AB, ob. be parallel 1 $i YT 
1 227 50 e to the Plane pai, Wis 10 
7 CD is alſo porpengicular to the uc EFGH "i 


PREPARATION. 4 1 5 . 2 
Plane EFGH draw the Line BD, 4 it will de 4. 4 
Ka. oor to the Line AB, by y Def 3. and b a a 
parallel one CD. In the ſame P ane draw t 25 


r dicular to BD, * equal * _— Fa 1 | 
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t- Lines AD, Al, Bl Ky Wop | N 
: * N N 9 = 
2 DEHONSTRATION. Pg OW 
| Becauſe by 4. 1. the two right - an led Tian les - * 
ABD, — 4 equal, e angle 51, will — » 


be equal rand by 8. the two Triangles ABI, ADI, win 
be equal, and the Angle ADL will be equal to the Angle, SE: 
a which being right by y Def Since the Line 45, 
is perpendicular to the Plane ECH, b the  . 3 
Iwill be right alſo. So that the 1555 being per 1 4 
ndicular to the two Lines DB, DA I by a 4 1 
perpendicular to their Plane, the ſame with that in 
Which the two parallels AB, CD are, and conſequent! "08 
to the Line' CD, by 51 Since therefore the Line | 
18 perpendicular to D DI, it will alſo by * Bin 
| rpendicular to their Plane, that 5 fay, to Fo 
v7 — Which was te be "wemonſirut ed. 
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ws R. n arallel to third, are 3 to one anther 

ee 27 they be cot in the ſame Plane... 

Plate 2. 12225 if the © ns AB, cb. 8 parallel 3 to . 
I fame Line EF, they are ſo to one another, tho they 

4 2 ty ſame Plane, thera is Theongn . 

2 % 39, 455 a 


iy 3 | 


Draw thro' 50 point G, Haben at Bſerecicn 3 in the 
Line EF Ei in the Plane of the two Parallels AB, EF, the 
Line GH, perpendicular to che Line EF, and it will be, 
ndicular alſo to the Line AB, by 29. 1. and in the 
* of the two Parallels EF, CD, the Line GI perpen- 
djcular to the ſame Line EF, and. it will be l 
r CD, by 29. 1. : 


DEMONSTRATION. 


Becauſe the Line EG is perpendicular to eath of the 
_ ewo Lines GH, GI, by Conffr, it will be perpendicular 
to their Plane, by Prop. 4. conſequently by Prop. 8. the 
the two Lines Al. CD; that arg parallel. to * Line EG, 
Sup. will alſo be 1 to the ſame Plane of 
wo Lines GH, GI, and by Prop. 6. the two Lines 
AB, CD, will be parallel to one another. ie var bo 


ts denmfreted. | 
Ry 5 
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| is Pr Grion ſerves 3 1 the flow ; 

| 2 I . is uſed in Dialling, to demonſtrate ing, 
in different Dials, the Axes. are parallel to one another, 
becauſe they are ſo to the Any, of the World. 
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two DE, DE, the Angle HRC 1s; Ts, the Ang 

EDE, tho” the Plane of the to Lines AB, AC, be + 

| ret from that of che tue Lino#DB, DF n ee 
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8 off the Line DE ptr to the Lins AB, ts" 1 


Line DF „Ab, to the * * 1 * Nane 


* DEMONSTRATION. to. #J 
Becauſe the two Liner AB) DE; 851 1 r 
and equal by Caſs the two L Lites & FE, will by, 52 . 
equal and parallel, by 33. * an the ſame re . 
: AD, CF, will be equi} a} e 1 | 
'$ CE-vill bee ual, by. 5 par Fa by: Pro "and, ; 
: by 33. 1. BC, E to 75 ; Aud Ja ly, 4 n 4 
5 the two Triangl es A ED be.equel, and t | * \ 2 
f Angle BAC eiu to . r was to 5 1 
8 demonſtrated. 1 1 : ; — 8 9 
| e | 


This Pro 1 poſicitn. is uſeTin Per See e Fah ce 
that two gh Lin parallel to tl je Plage of Projet No” 
when 703 rm an Angle equal to _ of the 
two Right/Lines; and that de Lines when ; 

E are parallel to one anot * if the evo 2 5 

ines are parallel to one another and the Plane of * 

. Prop. 24. is 3 alſo by the help of 
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PROBLEM 1. . 


Tel e. ea Fan e Petar gives without s Plone; 
X age ene 


"0 het fill 1 Perpendicular 1 to the Plane ABCD, Goon! 
ich Point E, given without the Plane: draw at dif- 
eretion in the Plane, the Right-Line FG, and let fall 

perpendieular to it, the Line EH. from the Point E, by 
132. 1. draw alſo ftom the Point H, the Right-Line 


HI perpendicular to the Line FG, by 11. 1. and by 
12. I. 3 pendicular EI, to the Line HI, from the 


Point given E, "and; it wal be , —aeerng to the Plane 
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| DEMONSTRATION. 
*: 54 1 8 . f 


Becauſe the Line FG. is portion to HI and HE; 
by Confty. it will be ſo alſo to their Plane EHI, b 9 2 

4. Conſequently, draw IK parallel to the Line F and 
- you will find by Prop. 8. that it is perpendicular alſo to 
the Plane EHI, and conſequ b 70 © the Line EI, by 
I; 3. Since therefore the I. 

and IH, it is perpendicular alſo by Prop. 4. to Hee. 
Plane ABCD. Which was #0 be demanftrated 
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This Pro Grion ſerves as a Lemma to hs followi 
one; and I ſhall uſe it pretty often in Dialling, when in 
drawing'a Dyal upon a Wall, having determined the 
extremity of the Stile at the Point of 4 Wire planted 
Leng. on the Wal, 1 420 W its Foot * 
en 
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me. Line perpendicular. to 6 Plane fine Print js 


"in the Plant. 1 A 
£7 i wi ow KY * 4 + FA 


O erect a Line from the Point B, in the Plage le r: 
EFGH, perpendicular to that Plane; let fall by* > ._. 
Prop. 14 from the Point C, taken at diſcretion without | 
the Plane, the Perpendicular CD, and thro' the Point B, 
draw by 30. 1. the Line AY pre Line LED. 
and it will be perpendicular to the Plane propoſed | 
EFGH, as is evident by Prop, 8. e 


This Propoſition ſerves in Dialling for placing 
Stile in a Dial deſcribed on a Plane: But tis better to 
uſe à Square, drawing from the Foot of the Stile B, two 
Lines at diſcretion BDO, BI, in the Plane of the Dial 
EFGH, to apply to it the Side of the Square, ſo that 
the Right-Angle touch the Point B, and place the 
Stile AB, ſo that it touch the other Side of tlie Square, 
For by that means it will be perpendicular to the two 
Lanny BU, BI, and conſequently to their Plane EFGH, 

y Prop. 4. en ors of 
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"RE 2 | 0 as I d 
Two Right-Lines can't be drawn perpendicular tt a Playe, 
ture the ſame Pa RN 


Say, firſt, that from the Point D, taken in the Plane- 
EFGH, two different Right-Lines can't be drawn 
perpendicular to this Plane, for inſtance. DC, DA; bes - 
cauſe theſe two Lines would be parallel to each other, 

by Prop. 6. and ſo would coincide, and form bur one 

and = ſame Line, ſince they proceed from the ſame 
Point DP. : | SID 
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1 cylinder as ; ane be "OY oe \ 
&  . an infinite Number of Sides, and a Circle as a Regular 
3 75 Polygon of an infinite Number of Sides, and by 33. 1.1. a 1 


1 Similar Cylinders are in the Triplicate Ratio of that of 
= their Homologous Sides, and conſequently of that of the 
* ' Diamerers of their Baſes, that are in the ſame Ratio as. 
_- che Homologous Sides of Similar Polygons inſcribed in 
7 ths Baſes, | BY Pre Prep. 1. Which was $6 be demonſtrated. 

k = I 


2 ſecond place, Similar Cones are alſo in 
i tee * ei 


. - 13 


\ 


5 * 
43 


| DEMONSTRATION. „„ 

. Conſider after 5 OBEY 2 Fol a Pyzamid = 
„ of an infinite Number of Sides, by Prep] 8. Cones are 

in the Triplicate Ratio of that of their Homologous 

Sides, the ſame * that of the Diameters of their Ba- 
1 let, by Prop. 1. and conſequently the Cones are in t 

= T 3 — Ratio of that of the Diamerers of their Baſes. | 
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3 85 Haller "AT are Aube Teiplicate Ratio, or as ae 
. Cubes of their Sides inclined to their Baſes, becauſe a 
| theſe Sides are proportional to the Diameters of the Baz 
K Na a An that the Sides make with the Diameter, ñ ́̃„ö 
From whence one may eaſihy conęlude/, 
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quently by Alternation by 16. Bl. vill find the Pro- SY 
portion of the four Cylinders I is ſi- 
milar to that of the Hows Parts a. 16, 
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one, that ſuppoſes the two Parts HI, IG, 
mon Meaſure, which is too particular, ſince they might 


be incommenſarable. For the ſame feaſon I have de- 
monſtrated the firſt and laſt 8 of the n 
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is of uſe in the next nent Po oſition ; for if you 
G in the Axe GH, the Right-Line GK, perpendicular * 
the Plane of the Baſe AB, which will alſo be perpen 
cular to the Plane of the Baſe EF, and the Lines HK, 
IL, be made the common Sections of the 227 Parallel 
Planes AB, EF, and the Triangular GKH ul 
6: 16. 11. ' that the two common ions HIK K, IL, 
' are parallel, and by 2. 6. that the Ratio of to 11 
that has been demonſtrated to be the ſame as that of 
two Cylinders AF, EC, whoſe Bafes AB, EF, are 
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Cut off the greateſt Height AD, the Part Ai eau 
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4 | Spheres are in the Triplicate Ratis of that of their 
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pbere is ſimilar 41 pus 2 
ſe All Spheres are ſimilar, 1 
and ſimilar Cones are in the Triplicfte Ratio of the 
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